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Forthcoming Events. 


Institute of British Foundrymen. 
APRIL 2. 


East Midlands Branch:—annual general meeting and 
Short Paper Competition at Loughborough. 


APRIL 7. 


Birmingham, Coventry and West Midlands Branch :— 
Annual general meeting and general discussion. 


APRIL 9. 
West | of Yorkshire Branch: :—Ordinary 
Some Aspects of Steel Founding,” Paper by ; 


Forrest. 


When is Cast Iron Steel ? 


A discussion was begun a short time ago by 
Dr. A. L. Norbury on the precise metallurgical 
definition of cast iron and steel. To the 
ordinary practical man, or even to the metal- 
lurgist, in the ordinary way no difficulty arises 
in differentiating between these two products, 
because cast iron ordinarily contains graphite, 
whereas steel is ordinarily free from it. It is 
commonly assumed that the dividing line between 
the two is at a carbon content of 1.7 per cent., 
and that is the only dividing line which exists. 
Dr. Norbury feels that a more precise definition 
is needed because, for example, nobody would 
consider an ordinary ferro-silicon to be a steel, 
yet it may contain a much smaller percentage 
of carbon than the figure mentioned. Further- 
more, under certain conditions the silicon steels 
may contain graphite. Also white cast iron, 
which contains perhaps 3 or 4 per cent. of 
carbon, contains no graphite. 

The trouble is that the amount of carbon which 
iron can hold in solution depends on the other 
elements which are present, and consequently 
any definition based on a percentage of carbon 
which can be held in solution must have refer- 
ence to the proportions of the other elements 
present. Unfortunately for many of the 
elements this information is not yet exactly 
known. 

A practical form of definition is to say cast 
iron is that which can be made in an ordinary 
foundry with the equipment and resources of an 
iron foundry, but here again the limitations 
are obvious. Iron containing no more than 
1 per cent. of carbon has been made in the 
cupola free from graphite. Furthermore, the 
iron foundry on occasion uses the crucible 
furnace or the electric induction furnace, both 
of which can be, and are, used for making 
steel. 

Reference to the properties of the material 
is also unsatisfactory, because some steels are 
quite brittle, whereas some cast irons have an 
appreciable ductility even in the cold state. The 


criterion suggested by Dr. Norbury is that cast 
iron always contains the iron carbide or the 
i1on-graphite eutectic. The fact that the exist- 
ence of the iron-graphite eutectic is not yet 
accepted by all metallurgists need not invalidate 
the definition, and the fact that expert examina- 
tion would be required in a particular case to 
determine whether a material was cast iron or 
steel, on this basis, also need not be a serious 
handicap, since the number of border-line cases 
is not large. The use of this basis would be 
invaluable where experts in other lines, such as 
patent agents or lawyers, were disposed to argue 
that a material could not be cast iron because 
it contained less than 1.7 per cent. of carbon. 
Facts are quite the reverse, in spite of the text 
books. 


Alloy Cast Iron—Quo Vadis ? 


The steel ingot making industry can be 
divided into two sections, structural and _ tool 
steel, the latter embracing a multitude of special 
alloy steels, such as qualities for ball bearings, 
gears, wire drawers’ plates, balance beams, etc. 
A question often asked in non-foundry circles is 
whether time will see a number of foundries 
devoted exclusively to the production of alloy 
cast iron. Whilst we can already see a trend in 
this direction, we cannot propound any serious 
reason for complete segregation. In the steel 
trade the two sides are separated by considera- 
tions of quantity, plant used and nature of the 
consuming market, For cast iron, the same 
organisation and plant can, with intelligent 
control, manufacture both plain and alloyed cast 
iron. Naturally in the process of production 
there may be two paths having a common 
beginning in the bulk storage and a common 
ending at the despatch. Where the paths 
separate there may be a special melting plant 
or a heat-treatment department may be in- 
cluded, but complete isolation would rob the iron 
foundry of its greatest asset —that of 
elasticity. Just as low alloy steels are now 
made in the largest furnaces, leaving the high- 
alloy work for the smaller plants, so too is the 
alloy cast-iron trade developing, but with this 
distinction: there is no serious difference in the 
after-treatment which calls for segregation. By 
this we mean that in steelworks practice it is 
the incidence of forges and rolling mills which 
largely determines where the steel should be 
melted. To those who are imagining an aggre- 
gation of foundries centred in one area, and 
analogous to the too] steel trade of Sheffield, and 
devoted exclusively to the production of alloy 
cast iron, we can only say—Good night, pleasant 
dreams. The development as we see it will 
extend to all foundries, no matter where they 
be situated, which possess scientific control and 
a clientele appreciative of the engineering 
advantages to be derived from their use. We 
have yet to be convinced that it is desirable to 
concentrate like manufactures in one locality, 
as it breeds industrial myopia and cerebral 
ossification. 
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East Midland Foundrymen’s 
Annual Dinner. 


The annual dinner of the East Midlands 
Branch of the Institute of British Foundrymen 
was held at the Welbeck Hotel, Nottingham, on 
Saturday, March 5. The chair was occupied by 
the Branch-President, Mr. T. A. Spiers, of 
Leicester. Amongst the guests were the Lord 
Mayor of Nottingham (Alderman W. Green), 
the Mayor of Derby (Alderman Salisbury), Mr. 
A. Harley (President of the Institute), Dr. W. 
Richardson (Principal of the Derby Technical 
College), Mr. E. R. Walter (Principal of the 
Lincoln Technical College), Mr. M. A. Crosbie 
(President of the Nottingham Society of Engi- 
neers), Mr. Burness (President of the Lincoln 
Society of Engineers), Mr. J. J. Feasey (Presi- 
dent of the Lincoln Section) and Mr. T. 
Makemson (Secretary of the Institute). 

The Loyal Toast having been honoured, the 
Lorp Mayor or NottineHaM said he understood 
that was the first function of the Institute ever 
to be held in Nottingham, and he gave, as Lord 


. Mayor, the most cordial welcome to that city, 


and hoped they would carry away pleasant 
memories and visit the city again in the near 
future. Speaking of the Institute, he was very 
pleased to notice that it did not deal with rela- 
tions between employer and employee. He was 
a trade union leader, and he would state em- 
phatically that strikes and lock-outs were a curse 
to the country. 

Mr. A. Harvey (President) said his first words 
must be of appreciation to the Lord Mayor for 
heing present that night; not only for his pre- 
sence but for the inspiring words with which 
he proposed the toast. The gathering also ap- 
preciated the presence of the Mayor of Derby. 
These two gentlemen, although holding exalted 
positions in civie life, showed their interest in 
the Institute and the industry it represents. 
That was easily understood, as he learned they 
were both skilled craftsmen. The Institute was 
an educational body; it had nothing to do with 
employer and employee, or, should he say, it 
had everything to do with both. Its members, 
in fact, represented a complete cross-section 
through the industry. In passing he would 
mention Mr. E. R. Walter, the Principal of the 
Lincoln Technical College, was honorary secre- 
tary of the new Lincoln Section, and was taking 
a very active interest in the affairs of the 
Institute. 

Dr. W. A. Ricwarpson said there was no place 
in modern British industry where the work of 
science had been so fruitful as in the foundry, 
and he appealed for more support of the tech- 
nical colleges by the young men engaged in the 
foundry industry. He was sorry to say that the 
foundry youth had not responded to the facili- 
ties offered by the technical colleges. Experi- 
ence throughout the country had shown that 
there were more patternmakers and _ students 
from the laboratory and drawing office attending 
the classes in search of practical knowledge than 
actual foundry apprentices. He thought this 
country was lagging behind foreign countries in 
the methods of technical training, and he sug- 
gested that voluntary education was an expen- 
sive failure. The education should be com- 
pulsory, and firms should take it into their own 
hands to send the youths to the colleges in 
working hours, as part of their apprenticeship 
training. He quoted instances of where this 
form of educational training was in vogue, and 
said that after six years’ experience the results 
were amazing. The result was that employers 
and employed and the educational authorities 
were satisfied. 

The toast was received with musical honours. 

Mr. T. A. Sprers, responding, said the East 
Midlands Branch was not the largest in the 
Institute, but undoubtedly the most efficient. 
He thought that success depended upon the 
secretary. He was sure the East Midlands 
Branch had been extremely fortunate in its 
choice of Mr. Bunting. It was perhaps not 
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generally known that Mr. Bunting was also one 
of the best technical teachers. At the last year’s 
technical class taken by Mr. Bunting 100 per 
cent. of his students passed the examinations. 
Dr. Richardson had mentioned sending the boys 
to the technical schools during working hours, 
but he would like to see the foundrymen having 
their own technical college. He hoped for the 
time when the boys would have a thorough tech- 
nical training in such a college and be able to 
finish their course by a period of training in 
some Continental or American foundry. 

Submitting the toast of ‘‘ The Lincoln Sec- 
tion,’’ Mr. T. Makemson said his toast was in 
the nature of a first performance. He hoped 
that this would be the first of a long line of 
such occasions and that time would see an in- 
crease in that section. It said a good deal for 
the courage of the people running the new Sec- 
tion at a time like this. They have been hin- 
dered by bad trade. A good deal had been said 
on technical education, and he believed the 
scheme laid down by the Institute would meet 
with success. Dr. Richardson had mentioned 
the difficulty of obtaining the boys at technical 
schools, but he had reason to believe that that 
state of affairs was changing. There was a very 
large number of people in the foundries attend- 
ing the classes and taking the examinations. 
The educational authorities had been most en- 
thusiastic and helpful. In Lincoln there were 
members previously attached to the Sheffield or 
unattached and unable to attend meetings. 
These members deserved a forum, and the East 
Midlands Branch rose to the occasion and the 
Section came into existence, but he believed, 
with the encouragement of the East Midland 
Branch and the enthusiasm of its officers, Mr. 
Feasey and Mr. Walter, the time would be when 
Lincoln would be responsible for its own affairs. 
Mr. Feasey was one of the oldest members of 
the Institute, and the Section must have been 
honoured that he should be its first chairman. 
A good deal of the success of the Lincoln Sec- 
tions was due to the work Mr. Walter had put 
in during the past few weeks. 

Mr. J. J. Feasey, responding, said the Lin- 
coln Section was in a happy position. They had 
only to get the members and send the money 
to their parent, the East Midlands Branch, and 
they would tell them what to do, but the time 
would come when they may want their inde- 
pendence. They had about 26 firms in their dis- 
trict, and he thought the Branch would do well. 
They were now doing propaganda work. A 
great deal of the success depended on their 
secretary, Mr. Walter, who had placed the 
organisation of the technical college at their 
disposal. 

‘* The Visitors ’’ was submitted by Mr. C. W. 
Bice, of Derby, and responded to by the Mayor 
or Dersy (Alderman Salisbury) and Mr. M. A. 
CrosBig (President of the Nottingham Society 
of Engineers). 


Works Management. 


Mr. H. F. Coggan, managing director of 
August’s Muffle Furnaces, Limited, has been 
elected first chairman of the Yorkshire Branch of 
the British Works Management Association. 
Mr. E. J. Fox was the principal guest at an 
inaugural luncheon held at the Queen’s Hotel, 
Leeds. In his address, Mr. Fox expressed the 
view that the financial world had attached too 
much importance to the formation of large in- 
dustrial units. He believed that before we gain 
prosperity we shall have to break up into pro- 
ductive units small enough to enable manage- 
ment to give personal attention to the essential 
work in hand. The correct size for an industrial 


unit could be determined by the application of 
two principles:—(1) It should be large enough 
to carry an efficient selling organisation; and (2) 
it should be large enough to avail itself of 
mechanical aids 
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Notes from I.B.F. Branches. 


London Branch.—On the occasion of Dr. Guido 
Vanzetti’s visit to London last Thursday to 
lecture to the London Branch, a dinner was 
given in his honour by members of the London 
Branch Council. The Restaurant L’Escargot 
Bienvenu, Greek Street, Soho, was the ren- 
dezvous, and an excellent dinner was enjoyed 
in delightful surroundings. The Restaurant, 
which was the property of the Duke of Portland, 
dates back to 1678, and the room in which the 
dinner took place—with its original panelled 
walls and handwrought ceiling, its polished par- 
quet floor and heavy curtains, all softly illu- 
minated by candelabra, gave to the occasion a 
quiet intimate atmosphere. 

Those present were Mr. H. G. Sommerfield 
(Acting Branch-President), Messrs. A. W. G. 
Bagshawe, J. Bartram, J. Cameron, J.P. 
(Past-President of the Institute), V. Delport, 
J. Deschamps, W. Donnan, A. B. Everest, Ph.D., 
S. Evans, P. G. Fassotte, A. F. Gibbs, C. H. 
Kain, W. B. Lake, J.P., C. J. Lake, H. W. 
Lockwood and F. J. Wares, whilst apologies were 
received from Mr. Wesley Lambert, C.B.E., and 
Mr. V. C. Faulkner, Past-Presidents of the 
Institute. 

Mr. SoMMERFIELD welcomed Dr. Vanzetti on 
behalf of the London Branch, and toasts were 
also given to Mr. J. Cameron, who had travelled 
specially from Scotland for the occasion, and to 
Mr. Delport, who was responsible for the admir- 
able arrangements made to entertain the guest. 


Catalogues Received. 


Centrifugal Vibrating Screens. — Messrs. 
Edgar Allen & Company, Limited, Imperial 
Steel Works, Sheffield, have utilised a 24-page 
well-illustrated brochure to describe a new line 
of vibrating screens they manufacture and 
market. The screen is characterised by the 
entire driving mechanism being above the screen, 
permitting of easy removal. For the rest, it 
incorporates all the best principles of engineer- 
ing practice, such as the use of ball and roller 
bearings, dust-proof, housings and_ accessibility 
of parts. This type of screen is used by foundries 
for sand preparation. Gaggers, hard cores and 
the like are removed by the uppermost screen, 
whilst the silt passes through the lowest one. 
Thus, the usable sand is that passing away from 
the second or central screen. It is a type of 
plant that lends itself readily to incorporation 
in a continuous system. 


Castings.—A real sense of publicity has heen 
shown by Messrs. Newman, Hender & Company, 
Limited, Woodchester, Gloucestershire, in their 
8-page brochure. They have decided to get home 
one point, and one point only—soundness, in the 
belief that it is the factor most appreciated by 
engineers. The point is immediately emphasised 
by a statement that their total rejections, after 
various types of pressure testing, do not exceed 
1 per cent. Complete reliance, however, is not 
placed upon soundness alone, for, on page 5, a 
series of advantages are set out in logical order 
following the sequence of operations which are 
requisite for the production of castings. It seems 
reasonably certain, from page 7, that whilst 
semi-steel has no real place in the nomenclature 
of ferrous metallurgy, it still possesses com- 
mercial sales potentialities. We were pleased to 
see a claim that their make of castings are as 
dimensionally accurate as brass pressings. It is 
not an extravagant claim, and one that can be 
met by controlled manufacture. Our final com- 
ment is the third paragraph on the inside back 
cover, which refers to fire-risk cover of customers’ 
patterns, is against the custom of the trade. 


Seven per cent. graphite should be added to oil 
used on worm bearings. 
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Modern Practice in Cast-Iron Testing. 


By H. W. Swift, M.A., D.Sc. (Eng.). 


(Concluded from page 175.) 


Choice of Testing Methods. 

The ideal test for any casting is obviously 
one which reproduces the essential conditions of 
service. For example, a valve body is best tested 
under hydraulic pressure, a piston ring by its 
elastic behaviour under strain and a cast-iron 
wheel by its resistance to shock. This procedure 
is, however, only applicable in a few special cases, 
and even then it is difficult to standardise suffi- 
ciently for routine acceptance tests. All other 
forms of test are so-called ‘‘ substitution ’’ tests, 
in which it is presumed to infer the suitability 
of a casting for its work from the results of 
tests of certain accepted types which can be 
standardised. Which of these forms is the most 
informative depends upon the nature of the 
material and the purpose for which it is intended, 
and it does not follow that the same form of 
test will be equally satisfactory for every type 
of casting. Certain types have already their 
own specifications and methods of testing, and 
it will only be in keeping with modern specialist 
development in the foundry if this practice is 
extended still further. But to embark on specu- 
lations of this kind without examining the possi- 
bilities and limitations of existing test methods 
would serve no useful purpose. 

Tests of materials can generally be divided 
into two classes; acceptance tests and exploratory 
tests. Acceptance tests are those standardised 
forms on which a material is accepted by a pur- 
chaser, and on account of the conditions of in- 
spection they must be of a simple and quanti- 
tative character. Exploratory tests on the other 
hand are such as might well be carried out by 
a progressive foundry or works in the develop- 
ment of new mixtures, new methods of produc- 
tion or new classes of castings. These tests will 
probably include acceptance tests for reference 
purposes, but the most valuable information 
might well be derived from tests of a more 
special character, perhaps even devised for the 
particular development in hand. In comparing 
the various tests in use at the present time it 
will be well to appreciate this dual function of 
testing and not on the one hand to reject sum- 
marily every test which involves trouble in its 
preparation or on the other hand to accept with- 
out question every test which measures any 
specific property. In testing cast iron there are 
two main features of its metallurgical structure 
which affect the choice of tests, the constitution 
of the crystalline ‘‘ groundmass’’ as the Ger- 
mans call it, and the nature and arrangement 
of the free carbon which is the chief source of 
mechanical weakness. A test in which the 
crystalline structure is dominant is unlikely to 
prove of general value where mechanical strength 
is required, and in the same way a mechanical 
test may be of little value where resistance to 
wear or corrosion is a more important considera- 
tion. This dual character of cast iron also sug- 
gests that it would be uneconomical, in routine 
testing at any rate, to adopt two different forms 
of test whose results are both dependent on the 
same structural characteristic of the iron. 


Incidence of Mass Effect. 


If these structural characteristics presented 
the only problem in cast-iron test procedure 
there would be no more difficulty about agree- 
ment on standardisation than there is with 
steels. But cast iron introduces a peculiar diffi- 
culty of its own, namely, the powerful influence 
exercised on all mechanical properties by the 
rate of cooling of the iron in the mould. The 
problem of making proper allowance for this 
“mass effect’? in cast iron is probably the most 


troublesome problem in materials testing at the 
present time. 


As is well known, the rate of cooling in the 
mould effects both the crystalline structure and 
the distribution and condition of the graphite, 
and these will vary, therefore, not only between 
one casting and another but also between one 
point and another of a single casting. The cool- 
ing effect does not follow any simple general law, 
but is subject to many influences including the 
the shape as well as the mass and mean wall 
thickness of a casting, the type of mould and size 
of moulding box, the class and quality of the 
metal used and the casting conditions. The 
mass effect influences some forms of test more 
than others, the tensile and transverse tests 
being more sensitive than the Brinell and 
generally than the compressive test, and no 
general correlation has been found possible 
between these different tests. 


In order to recognise and make allowance for 
the mass effect in testing, three quite different 
methods have been adopted in_ different 
countries. The French method is to test 
portions of the casting itself, the British and 
German idea is to test bars so cast that they 
are representative of the metal in the casting 
and the American method is to use a single 
standard bar and to interpret the results with a 
view to the mass effect. 

According to the French view, the effect of the 
rate of cooling can only be properly recognised 
by sampling from various parts of the casting 
itself, a method which theoretically gives not 
only an average test value but also an indication 
of heterogeneity from variations between tests. 
This idea does not seem, however, to be carried 
to its logical development in France, for in the 
published specifications, based on the Frémont 
tests, although allowance is made in the specified 
shear and transverse test figures for various 
grades of iron, no such allowance is made for 
different sizes of casting or different sections in 
a single casting. 

Sampling Method. 

In principle there is a strong case for the 
sampling method. It should give more detailed 
and positive information than any other method, 
and information which should be of direct value 
to the designer. Foundrymen will need no 
reminding that there are few castings which can 
be judged safely on a single test result. More- 
over, the sampling method gives due credit to 
improvements in methods of moulding and cast- 
ing, and it enables such special types as centri- 
fugal castings to be compared with others. In 
practice, however, the sampling method is at 
some disadvantage, for only in exceptional cases 
can even moderate-sized test-pieces be safely 
extracted from a casting. The smaller the test- 
piece the more troublesome it is to prepare and 
the more is it subject to errors under test. 
Small test-pieces have the advantage that they 
enable several tests to be taken from a single 
complicated casting, but the number should 
depend on the complexity and not only on the 
weight of the casting as is the French practice, 
and moreover standardisation is difficult. The 
idea of special testing flanges has a good deal 
to recommend it, for it provides test-pieces of 
more convenient size, but it is still a difficult 
matter to standardise the location and thickness 
of the flanges relative to the mother casting. 

This same difficulty has to be faced in con- 
nection with cast-on bars, of which the sampling 
fiange is really a border-line type. The position 
of these relative to the main casting may be 
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almost as important as their size, and unless 
the conditions of casting on are carefully con- 
sidered—a matter which defies standardisation— 
a good test-bar may not necessarily mean a good 
casting. 

Testing Metal Properties. 

This leads to a consideration of the second 
method of tackling the mass-effect problem; that 
of testing bars intended to be representative of 
the metal in the casting. The difficulty here 
lies in the choice of representative bars. Only 
in the case of a casting of simple shape and 
uniform thickness can a single test-bar fulfil this 
condition, and even when the casting can safely 
be considered homogeneous, the size of bar 
giving the same properties is dependent on 
several conditions, including the form of the 
casting as well as its thickness, the relative 
position of the bar in the mould if it is cast on, 
and the sizes and types of moulds if it is cast 
separately, 

For separately-cast test-bars, Bolton has sug- 
gested that the bars should have the same ratio 
of volume to surface as the casting it repre- 
sents, and this is probably as sound a rough 
general rule as can be applied. It certainly 
gives a better representation than the B.E.S.A. 
(B.S.1.) bars, which in almost every case have 
a more rapid cooling rate than the corresponding 
castings, particularly if they are separately cast. 

In cases where the casting has a variable 
section or where its mass is so distributed as to 
give a variable rate of cooling, no single test-bar 
can be a satisfactory criterion. So far as the 
author is aware, the only attempt made hitherto 
to recognise this obvious fact without recourse 
to diminutive test-pieces is embodied in the 
V.D.1. short tensile bars, which are either cast 
on to various parts of the casting or taken from 
sampling flanges of representative thickness, 
But this involves rather elaborate specification 
and as it stands makes standardisation difficult 
so that it is probably more suited to exploratory 
work than to acceptance testing. ; 

The American method of using a single stand- 
ard bar and requiring from it a higher test for 
heavier castings presupposes a general relation- 
ship between strength and section which does 
not exist, and it does not even face the prob- 
lem of heterogeneity in the casting. The sug- 
gestion has been made from an American source 
that the results obtained from a single bar of 
this kind could be correlated with the casting 
itself by making additional Brinell tests on the 
bar and on various points of the casting and 
assuming that the mechanical tests can be related 
in terms of the Brinell numbers. It has, how- 
ever, been proved by many workers that Brinell 
and tensile or transverse tests conform to no 
general relationship. 


Separately-Cast Bars Advocated. 

In the face of so many conflicting ideas it may 
seem presumptuous for one who is not in the 
ironfounding industry to make a suggestion on 
such a complex problem. When all the evidence 
has been sifted, however, there does seem to be 
a case for separately-cast test-bars, provided 
a sufficient number are taken to ensure proper 
representation of the range of cooling rates in 
the casting. The separately-cast bar is con- 
venient in the foundry, it can be tested easily, 
it lends itself to standardisation and it facilitates 
comparisons between different foundries and be- 
tween different mixtures and melts. If two test- 
bars were cast, one to represent the weakest metal 
and the other the thinnest section in the cast- 
ing, then evidence would be available not only 
of the real strength of the casting at representa- 
tive sections but also of the degree of homo- 
geneity of the metal. In this way credit would 
be given to valuable modern developments which 
are reducing the sensitivity of the metal to wall 
thickness, and since, as Pearce has pointed out, 
the differences in strength between different 
sections are emphasised more in separateiy-cast 
bars than in bars cast close to the mass of a 


i 

| 

| 

| 

elport, 
Ph.D., 
C. H. 
W. 
_&§ 


188 


larger casting, the results should err, if at all, 
on the side of safety. 

It is now proposed to examine in some detail 
the various forms of test which have been found 
useful in the testing of cast-iron bars or samples. 


Tensile Test. 


The value of the tensile test of cast iron has 
been the subject of a great deal of contention 
between ironfounders and engineers in different 
countries. The engineer instinctively bases his 
designs and allocates his factors of safety on the 
basis of tensile strength, and although it is per- 
fectly true that he endeavours as far as possible 
to avoid tensile stresses in the cast parts of his 
machines, yet it must be admitted that the 
great majority of mechanical failures in cast 
iron are failures in tension. Moreover the 
tensile test is intrinsically the only form of 
test, apart from the rare compression test, in 
which one has any right to assume that the 
material is stressed uniformly and from which 
therefore one can derive any real indication of 
the actual stress at which failure occurs. On the 
other hand, the tensile test with a brittle 
material like cast iron is less informative than a 
similar test with a ductile material like steel, 
for it gives no yield point, no reduction of area, 
and no indication of any vestiges of ductility 
which might help to differentiate a tough from 
a brittle bar. It gives one figure and one figure 
only: the tensile strength. 

In practice, moreover, there are difficulties 
which render the tensile test suspect among 
engineers and unpopular among ironfounders. 
The ironfounder is naturally prejudiced against 
a test which involves an expensive testing machine 
and a good deal of careful turning on each test 
specimen and he always feels a certain appre- 
hension that some accidental flaw in the test- 
piece may give a wholly unfair idea of the in- 
trinsic strength of his iron. Looking at the test 
from the mechanical standpoint, the engineer 
realises that there is a serious difficulty in en- 
suring that the test-bar shall be subjected to a 
truly axial pull, without which the test is quite 
unfair. The importance of this centreing will 
be appreciated when it is pointed out that, owing 
to induced bending stresses, an eccentricity of 
the load line of 0.01 in. means an error of 10 per 
cent. in the result of a test on the 0.798-in. bar 
and 14 per cent. with the small B.E.S.A. bar. 
The longer the specimen and the more brittle the 
iron the greater will be the effect of parasitic 
bending on the test results. Even if the knife 
edge of the testing machine is exactly in the 
centre-line of the straining gear, there is no 
assurance that the load acts exactly in the 
centre-line of its length unless special tackle, 
such as the Robertson type of grip, is employed. 
The short test-bars advocated in America and 
Germany help to reduce the effect of an oblique 
pull, particularly the German bars with no 
parallel portion, but they are no safeguard 
against an eccentric pull parallel to the axis of 
the specimen. It is to be noted in this con- 
nection that the reduction of the parallel length, 
which is really the only part of the bar under 
test, alters the character of the tensile test from 
a general to a purely local test across a single 
section; apart from this there is no possible ad- 
vantage in a parallel gauge length and the 
shorter test-bars can be obtained much more 
easily from sampling flanges or cast on to the 
main casting. In Fig. 8 the standard American 
tensile bar is shown with the corresponding 
B.E.S.A. (B.S.I.) and V.D.I bars. 

Regarding the tensile test from a detached 
standpoint, it would seem that since the tensile 
strength is of primary importance to the de- 
signer, and since no substitution test has been 
found from which this strength can be deduced 
with any confidence, it must be regarded as 
fundamental. Moreover, the cost of Robertson 
grips is small compared with the cost of the 
testing machine, and these will ensure fair con- 
ditions of test. These conditions are improved 
by the use of short test-pieces, and the latitude 
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which these afford in the matter of casting 
appears to throw the balance of choice in their 
favour as compared with the longer bars in use 
in this country. 


Transverse Test. 


The transverse test is the oldest form of test 
for cast iron. It has always been deservedly 
popular among foundrymen and is at the pre- 
sent time more generally accepted than any 
other test. It is simple to carry out; it involves 
only a comparatively cheap form of testing 
machine, and according to ordinary usage the 
test-bar does not require machining. The test 
gives two distinct though not wholly indepen- 
dent results; the breaking load and the maxi- 
mum deflection. From the breaking load it is 
possible to calculate a hypothetical value for 
the maximum fibre stress in the bar, called the 
modulus of rupture, which does not correlate at 
all satisfactorily with the tensile strength as 
found from the ordinary tensile test, being 40 
to 140 per cent. greater according to the quality 
of the iron, but it is nevertheless some measure 
of its intrinsic strength. On. account of its 
uncertain signification and possible confusion 
with the tensile strength, the modulus of rup- 
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ture has been criticised on the Continent, but 
if the test is to be carried out on unmachined 
bars—and this possibility is one of its chief 
virtues—the result, being very sensitive to trans- 
verse dimensions, must be corrected for unequal 
cross-sections, and this correction can only be 
based rationally on the nominal stress, which is 
the modulus of rupture. The maximum deflec- 
tion of a transverse bar is some measure of its 
capacity to deform without fracture, and there- 
fore of its toughness. A great deal of signifi- 
cance is attached to the deflection measurement 
by some writers on the subject; it is said to 
yield much important information ’’ and to 
possess a ‘‘ wealth of interpretation.’’ But 
these writers discreetly omit to explain in what 
this wealth consists or in what way it can be 
used, except as an obvious indication of more 
or less brittleness. It has been suggested that 
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the ‘ resilience ’’ and accepted as a measure of 
‘“‘ tenacity,’’ and Portevin claims vaguely that 
the ‘‘ modulus of elasticity ’’ obtained from an 
autographic transverse test is a valuable cri- 
terion for design. But until a good deal more 
is known about the processes of failure in cast 
iron and a good deal more evidence of ‘‘ wealth 
of interpretation’ is available, the deflection 
measurement is likely to stand where it has in 
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the past as a useful rough criterion of toughness, 
and nothing more. If it is intended that the 
deflection shall be used quantitatively in any 
way, then the absence in specifications of any 
correction factors to standardise deflection 
figures for different diameters is an important 
omission. 

In discussing the question of transverse tests 
special mention should be made of the Frémont 
transverse test, which is made on a small bar 
about %- by j-in. section with 1} in. between 
supports. 

From the general standpoint it has to be 
admitted that in spite of the difficulty of its 
interpretation and of the fact that it is essen- 
tially a local test, the transverse test when 
properly standardised—and for proper compari- 
sons complete standardisation is essential—does 
measure some complex form of strength in the 
bar and give some indication of its toughness or 
brittleness. It is therefore a useful routine test 
to check practice from day to day or foundry 
to foundry, and is a useful general acceptance 
test, particularly where the quality of the metal 
used is of more direct interest than the strength 
of individual castings. Small transverse bars 
such as those used in France are valuable for 
exploratory and development work, but do not 
inspire confidence or seem to merit the trouble 
of preparation for routine tests. 


Shear Tests. 


The shear test is not used to any considerable 
extent except in France, although it has been 
receiving serious attention in Germany for some 
years. Apart from the torsion test, which is 
seldom used except for research, there are two 
forms of shear test, pin tests and punch tests, 
which may almost be called the French and 
German tests respectively. The pin test consists 
in shearing a round or square rod transversely 
across its section. Attempts have been made, 
for simplicity in testing, to subject the pin to 
double shear, but it is difficult to avoid bending 
stresses, and almost impossible to ensure simul- 
taneous shear on both sections, and the double 
shear test has found little support. The im- 
portant form of pin test is the Frémont tet, in 
which single shear is employed. For this test 
the specimens are either 5 mm. sq. or of diameter 
to give the same sectional area. According to 
Frémont’s own idea the round specimens, about 
1 in. long, are trepanned from the casting and 
subjected to successive shear tests at intervals 
of about 5 in. along their axis. In some 
later machines a single test is made at the 
centre of the specimen in order to standardise 
the method of gripping, but the advantage of 
taking several readings on one specimen is 
thereby lost. It is to be noted that the test rods 
are small in size, and any want of homogeneity 
will clearly affect the reliability of a single test. 
It therefore becomes important to carry out 
numerous tests and from these to take the mean 
result as representative, and the consistency of 
the results as some measure of the homogeneity 
of the metal. Provided this procedure is 
followed there seems no more reason to reject the 
test because it is carried out over a small area 
than there is to reject the Brinell test or the 
results of micro-examination, which in this re- 
spect are of similar character. For purposes of 
investigation the small test-pieces have a clear 
advantage in that they can be taken from repre- 
sentative points of the casting itself, a procedure 
which would seldom be possible with large rods, 
although there is a proposal in Germany to 
adopt a shear pin of about } in. dia. The 
objection to the Frémont trepanned rod is the 
difficulty and importance of obtaining an 
accurate and smooth cylindrical surface. Any 
inaccuracy of this kind affects the gripping and 
the conditions of stress under test, and is bound 
to give low results. In spite of the assurance by 
its advocates that a properly made trepanning 
tool is capable of producing perfect test-pieces, 
there seems to be a general agreement that sub- 
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sequent machining is necessary to give reliable 
results. 

The punch test also is essentially a test on a 
small specimen, which can therefore be obtained 
easily from the casting itself. But the 
machining of the Sipp-Rudeloff flanged plug, 
or even of the Rudeloff disc, is distinctly more 
troublesome than the preparation of the Frémont 
test-piece, and it only gives a single result, 
which, as already mentioned, is a matter of some 
concern with small specimens. The method of 
holding the plug or disc in the testing machine 
is clearly important in order to eliminate errors, 
and the matrices and dies have to be 
standardised in every detail. The saw-cuts are 
introduced in order to eliminate errors due to 
parasitic stresses, but these must remain effec- 
tive to some extent. It is also likely with the 
thin Rudeloff discs that penetration of the die 
affects the results. 

There is one serious objection in principle to 
any form of shear test; no practical method has 
ever been devised—nor is one easy to conceive— 
which will give a uniform shearing stress across 
a section of any material. Every practical 
method of shearing introduces parasitic com- 
pressive stresses between the points of loading, 
and since these clearly cannot be absolutely in 
line—otherwise the test would become a com- 
pression test—there is necessarily some bending 
action, however small. Now whenever shear and 
bending are combined the distribution of shear 
stress across the section is known to be far 
from uniform. The ordinary text-book theory 
predicts that the greatest shear stress will occur 
at the centre of the cross-section, and will 
exceed the mean by 33 per cent. in the case of a 
circular section and by 50 per cent. in the case 
of a square section. When in addition to this 
one takes into account the small but inevitable 
bending action, it becomes obvious that instead 
of a simple uniform shearing stress across the 
section there is actually a system of stress which 
is much more complicated than that in any other 
form of mechanical test, and this irrespective of 
whether the specimen is in the form of a rod, 
disc or flanged plug. 

When one appreciates the complex nature of 
the shear test and its sensitiveness to details 
in the condition of test, it is not difficult to 
understand why there is a serious lack of uni- 
formity among results obtained by different 
methods in different laboratories, and why all 
attempts have failed to reach a_ satisfactory 
correlation either with the results of tensile and 
other tests or between the results of disc and 
pin tests. Jolley has collated a large number of 
results from different sources, and finds that 
the ratio between shear and tensile strength is 
quoted at any value from 0.67 and 1.84. One 
French enthusiast has suggested that failure to 
correlate between shear and tensile results is due 
to intrinsic errors in the tensile test, but those 
who have had any experience of tensile testing 
will know that discrepancies of the order need- 
ing explanation are never found between tensile 
tests, even when no special trouble is taken to 
secure true axial loading. It is perhaps worthy 
of mention in this connection that the Czecho- 
Slovakian Standards Association has been carry- 
ing out an extensive independent series of re- 
searches during the past two or three years in 
order to evolve standard forms of test for cast 
iron in the light of the most récent developments, 
and as a result it has definitely rejected the 
shear test in favour of the tensile test. 

Apart from any question of the practicability 
of the shear test, there is a very fundamental 
consideration which appears to have escaped 
notice. When any material is subjected to a 
system of ‘‘ simple shear ’’—the ideal which all 
shear tests endeavour to approach—the stress is 
not by any means entirely a shear stress. On 
the pair of planes making 45 deg. with the 
planes of shear there will be no shearing stress, 
but tensile and compressive stresses respectively, 
each equal in intensity to the applied shear 
stress. This is a fundamental fact and applies 
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to any material whatever. When, therefore, one 
applies a ‘‘ simple shear * of 10 tons per sq. in., 
one inevitably applies at the same time—in 
certain directions—a tensile stress of 10 tons 
per sq. in. and a compressive stress of the same 
value. It therefore follows that the material 
will fail when the intensity of stress reaches the 
limiting value in either tension, shear or com- 
pression, whichever is the least. Now cast iron 
is definitely weaker in tension than in shear. To 
prove this one has only to carry out a torsion 
test, which gives a maximum stress at the skin 
and a simple shear system on tangential planes. 
Under these conditions a cast-iron bar will with- 
out exception fail along a 45 deg. helix on the 
outer skin, that is along a line which is sub- 
jected to the greatest tensile and not the 
greatest shearing stress. It is therefore clear 
that even if it were possible to apply pure shear 
to a specimen of cast iron one would not be 
carrying out a shear test, but merely a com- 
plicated form of tensile test. The only form of 
test known to the author which does produce 
failure approximating to shear failure with cast 
iron is the compression test, and even in this 
case the result is complicated by intermolecular 
friction, and the shear stress can only be esti- 
mated approximately. If, therefore, at any later 
time some reliable form of shear test is stan- 
dardised for cast iron, it will be necessary to 
realise that the results of this test do not repre- 
sent the strength of the material in shear, but 
have actually a more direct reference to its 
strength in tension. 


Hardness Tests. 


Two forms of hardness test have been applied 
to cast iron; the Brinell test, in which the im- 
pression of a ball usually 10 mm. dia. under a 
load of 3,000 kg. is measured, and _ the 
Scleroscope test, which measures the rebound of 
a diamond-tipped hammer under standardised 
conditions. Owing to the very local character 
of this latter test it is generally considered un- 
reliable when used on such a heterogeneous metal 
as cast iron. 

The Brinell test is not so local in character, 
and is a very convenient and rapid form of test 
which can be carried out in most cases on the 
casting itself, particularly if a portable machine 
is employed. In this case tests can be made at 
various representative points, and any differ- 
ences detected afford a useful criterion of varia- 
tions in the metal in the casting. In order 
to obtain consistent and comparable results it 
is necessary to standardise the method and dura- 
tion of loading, but this presents no serious 
difficulty. 

The Brineli test is essentially different in 
character from the tensile test or the shear or 
transverse tests, for the bal] impression is not 
dependent to any appreciable extent on the 
inter-crystalline graphitic conditions which 
control the mechanical strength, but upon the 
constitution of the crystals themselves. It 
would therefore seem idle to search, as numerous 
investigators have done, for any close general 
relationship between the Brinell number and 
the tensile strength for example, although for a 
single range of irons there might appear to 
exist some ‘‘ remarkable agreement,’ such as 
Portevin claims to have found. As a general 
rule, the differences between hardness numbers 
are much smaller than differences between 
tensile strengths, and the test is therefore not 
so sensitive to differences in the quality of irons. 

The real drawback to the Brinell test as a 
standard form of test is the difficulty of its 
interpretation in terms of the mechanical pro- 
perties required in service. It has little refer- 
ence to mechanical] strength, is often mislead- 
ing as regards mechanical wear, and is often 
only a rough qualitative index of machineability. 
Its virtue is that it is a simple test which can 
be carried out ad lib., and that it does show 
differences of some kind. Provided one does 
not inquire too closely into its nature, this indi- 
cation of differences is a valuable means for 
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checking consistency between individual castings 
of a batch or between batches cast under 
different conditions, and it is a very convenient 
means for investigating structural differences in 
different parts of a single casting. It would 
therefote appear to be a valuable form of shop 
test, but one which admits of standardisation 
for acceptance purposes only in special cases. 


Impact Tests. . 

As already described, impact tests were used 
in France for many years, but the method of 
testing was clumsy, the results were essentially 
rough, and did not correlate well with other 
tests. In special cases, such as car wheels, the 
impact test is still applied as a proof test to 
the casting themselves, and under these special 
conditions it serves an admirable purpose. 

The modern forms of impact test on test-pieces 
are designed to measure the energy absorbed in 
breaking the bar when held either as a beam or 
a cantilever. These tests, named after Charpy 
and Izod respectively, were introduced for the 
comparison of steels, and if applied in their 
original form are quite unsuitable for cast iron 
on account of its brittleness. However, special 
sections of cast-iron pieces have been tried, with 
and without notches, and with specially light 
impact machines, and in this way comparative 
results can be obtained. 

On the Continent a broken 8 by 10 mm. bend 
test-rod without a notch has been used in a light 
Charpy machine, and at Bradford Technical 
College the author has made tests on 3 in. dia. 
bars, notched and unnotched, on a special Izod 
machine lent by Keighley Laboratories. The 
presence of a notch has little effect on the 
results with such a material as cast iron, and it 
is found that low phosphorus and other irons 
whose quality is known to be good give better 
impact results than brittle irons, although open- 
grained irons have sometimes been found to give 
anomalously high results. 


The exact significance of the impact test on 
cast iron is a matter of conjecture, and it is 
certainly not so informative as in the case of 
steels, for the impact fracture with cast iron is 
of the same inter-crystalline character as in the 
tensile or transverse test, while with steel the 
mechanism of failure is quite different under 
static and impact tests. 

There is, however, one form of impact test 
which does appear at the present time to fulfil 
a definitely useful purpose; that is the repeated 
impact test. This test consists in subjecting a 
turned bar to transverse blows on two sides alter- 
nately. The bar is supported at both ends and 
a standard weight falls from a fixed height on 
to its mid-point, the bar rotating 180 deg. 
between successive blows. Kiihnel in Germany 
was the first to draw attention to the value 
of this form of test for cast iron, as the 
result of researches carried out under the 
auspices of the German committee for the test- 
ing of cast iron for railway work. He found, 
as would be expected, that the lighter the blows 
applied to the bar, the more would it stand 
before fracture, but he also found that the 
lighter the blows the greater relative difference 
was there between the number of blows required 
to fracture different qualities of cast iron. By 
using a tup weighing 5.8 lbs. with a drop of 
only 0.4 in. on a bar with a }-in. notch, he found 
that whereas a typical iron of 6.5 tons tensile 
broke after 500 blows, an iron of 10 tons tensile 
withstood 3,000, a 14}-ton iron 12,000, and an 
18-ton iron anything from 16,000 to 30,000 blows. 
Hence it appeared that the repeated impact test 
was a much more sensitive means for distinguish- 
ing between the quality of irons than the tensile 
or any other static test, and that it should be 
invaluable as a test for exploratory purposes 
in the development of high-grade and alloy irons. 
The B.C.I.R.A. has since made tests of its own, 
using a 4.8-lb. tup with a drop of 1.2 in. on a 
15 mm.‘ grooved bar, and the Bradford Technical 
College is using a 2-lb. tup with a drop of 3 in, 
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on to a }-in. turned bar without notch. In 
both cases it has been confirmed that better 
quality irons show up to much _ greater 
advantage than under static tests. This form of 
test is still in the exploratory stage, but it is 
certainly one of which one may reasonably expect 
to hear more in the future as a criterion of that 
property which is known rather vaguely as 
** toughness.”’ 

In concluding, the author wishes to record his 
sincere thanks to Mr. H. F. Poole, of the 
Keighley Laboratories, for placing at his dis- 
posal much valuable information regarding speci- 
fications and forms of test in use in different 
countries. He also appreciates the help he has 
received from Mr. C. Nichols in the prepara- 
tion of specimens and exhibits and in all 
practical testing work. 


Sand Control. 


The February meeting of the Birmingham, 
Coyentry and West Midlands Branch was held 
in Coventry, when a lecture was given by Dr. 
J. G. A. Skerl, of the British Cast Lron Research 
Association, on ‘‘ Foundry Moulding Sands and 
Their Control.” Mr. E. J. Lewis (Vice- 
President) was in the chair. 

Dr. Skert outlined the main mechanical and 
chemical properties of moulding sand, and indi- 
cated the precautions to be taken in purchasing, 
storing and treating sands in the foundry. <A 
number of slides was shown, indicating the 
variation in permeability and strength of a 
moulding sand with different degrees of ram- 
ming and different moisture contents, both of 
new sands and foundry facing mixtures. The 
many benefits which would be obtained by 
careful control of new supplies of sand and 
regular control of the foundry facing and floor 
sand were outlined. 


DISCUSSION. 


In opening the discussion the CHAamman re- 
marked that the increased milling time recom- 
mended by Dr. Skerl would add to the cost of 
sand treatment. With regard to the perme- 
ability, he found that with internal cores he had 
had to increase the grain size of the core sand in 
order to get sufficient permeability to enable 
the gases to pass down along the core with exits 
at the end. 

Mr. W. D. Butiows, in proposing a vote of 
thanks, remarked that different types of facing 
sand were required for hand moulding and 
machine moulding. With the hand method ram- 
ming could be varied as desired, whilst with the 
machine method the ramming was fixed by the 
machine. He preferred to have a heavy roller 
on his sand mill, provided that it was not actu- 
ally resting on the bottom of the mill. He knew 
of one local foundry where the moulding sand 
was prepared by treading. He also asked if 
anything was to be gained by aerating. 

The vote of thanks, seconded by Mr. F. C. 
PEARCE, was carried unanimously, 

Dr. SKERL, in reply, said that the time of mill- 
ing should be balanced with the possible saving 
which could be obtained, as, by increasing the 
milling time, less new sand could be used in the 
facing mixture. With regard to aeration, this 
did not eliminate milling, but made the sand 
lighter and evened out any variations. With 
regard to Mr. Lewis’ point on core sand, he had 
found that in using a fine core sand, trouble had 
been experienced with blowing and cracking, 
due to the expansion of the sand. 

Mr. Pearce said that he had had trouble with 
unbroken pieces of oil-sand cores and would like 
to know how they could be removed; also what 
possibilities were there for reviving core sands? 

The Lecturer replied that the best way for 
eliminating broken cores in the facing sand was 
to exercise great care in knocking out. Refer- 
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ring to the reviving of used sand, he said that 
this was done in the case of silica sands for 
steel-foundry practice by the use of bentonite, 
but with iron-moulding sands the relative cheap- 
ness of new sand in this country did not make 
reviving an economic proposition. 

Mr. ALtrorp remarked that in the case of 
making gas-burner castings, aerating the sand 
enabled the core sand to be used with floor sand 
and facing sand thereby eliminated. 

Mr. G. R. SxHorron questioned the lecturer 
regarding the refractoriness of moulding sand 
at high temperatures, 1,450 to 1,500 deg. C. He 
wished to know if the grain size and the amount 
of moisture in the sand affected this refractori- 
ness. He found that black sand burned on to 
castings more easily than new sand. 

Dr. SKERL replied that burning-on did occur 
with high-temperature metal, and the best thing 
to do was to use a coarser sand, such as silica 
sand or Mansfield sand.  Refractoriness was 
linked up with grain size, as the smaller grains 
tended to melt first, and as floor sand contained 
a larger number of small grains than the new 
sand, naturally floor sand tended to be less 
refractory. 

Mr. Butiows asked if the function of coal 
dust was to increase the refractoriness or to 
form a film of gas and so keep the metal away 
from the sand of the mould. The Lecturer 
replied that Mr. Hird had proved conclusively 
that the film of gas theory was the correct expla- 
nation of the function of coal dust. 

Mr. Hartey pointed out that a quantity of 
work was required to bring present knowledge 
on moulding sands actually into foundry prac- 
tice, and congratulated the lecturer on his en- 
deavours in this direction. He raised a number 
of points regarding oil-sand cores and stated 
that many foundrymen were anxiously waiting 
for authentic information on the function of 
core binders and the question of green-bond and 
dry-bond strength and the behaviour of a core 
during casting and cooling down in the mould. 


Publication Received. 


Data Required for Intelligent Estimation of 
Castings Cost. Published by the American 
Foundrymen’s Association, 222, W. Adams 
Street, Chicago, U.S.A. 

Due more to lack of imagination than any 
other factor, buyers, British as well as Ameri- 
can, have an aggravating habit of giving insuf- 
ficient data when sending out their inquiries 
for their castings requirements. The American 
Foundrymen’s Association, in their wisdom, 
have thought fit to teach the buyer his business. 
They have done their work very thoroughly, 
and no purchasing officer should be offended at 
its receipt, as obviously he cannot know the 
technique inherent to all his firm’s requirements. 
By adhering to its precepts the buyer will assure 
for his firm a better service from the foundry 
industry and immunity from squabbles with his 
suppliers, who, next week, may be his firm's 
best customer. 


R. & W. Hawthorn, Leslie & Company, Limited.— 
A petition by Messrs. R. & W. Hawthorn, Leslie 
& Company, Limited, Hebburn, Newcastle, for the 
sanction of the Court to a reduction of its capital 
from £1,250,000 to £891,725 by the return to the 
shareholders of capital not required for the com- 
pany’s business, was granted by Mr. Justice Bennett, 
in the Chancery Division on Monday. There was 
no opposition. For the company it was stated that 
the issued share capital was 716,550 ordinary shares 
of £1 each, and that it was proposed to return 
10s. per share to the holders. There had been a 
meeting of the holders of the £109,000 mortgage 
debenture stock, and they had unanimously assented 
to the return of capital, they getting an increased 
interest on their security. The company had a 
reserve fund of £714,000, which, in the existing 
depressed state of the shipbuilding trade, was greatly 
in excess of its wants. 
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Book Review. 


Herstellung von Stahlformguss in der Mar: 
tingiesserei und Kleinbessemerei (The Manu- 
facture of Steel Castings in Foundries utilising 
the Siemens and Baby Bessemer Processes), by 
H. Springkamper, published by Wilhelm Knapp, 
Verlagsbuchhandling, Halle (Saale), Germany. 
Price, cloth backs, 7 mks. 30 pfgs., and stiff 
paper backs 6 mks. 

The author has given a compositional range 
for steel castings which cites sulphur as running 
from 0.03 to 0.10 per cent. This latter figure is 
on the high side for British practice, but we 
wonder, does it really do any harm? Are we 
still being swayed by micros thirty years old 
which showed sulphide envelopes surrounding 
idiomorphic crystals, before annealing and their 
subsequent balling up? However, this is an 
incidental, as the author quoting Ledebur states 
that so long as the metal carries 0.7 per cent. 
manganese, 0.1 per cent. sulphur is permissible. 

The real business of the book begins with a 
study of gas producers which, we are pleased to 
note, does not cover anything other than those 
currently in use to-day in Germany. He then 
deals with the smaller type of Siemens furnace 
such as is used in foundries and not in large 
steelworks, first taking the acid process and 
running through the process in a straightfor- 
ward manner by typical analyses, reactions and 
so forth. Finally, he makes a comparison of the 
relative advantages (page 24) of the acid and 
basic methods. The baby Bessemer process is 
dealt with by showing typical charges used in 
relation to the silicon, which he gives as 2 per 
cent. He omits to deal with the conduct of the 
cupola, deeming that this has been dealt with 
elsewhere in a series of books of which the 
present one is Vol. 16. The best part of the 
whole book is undoubtedly contained in pages 
33 to 36 which cover the actual operation of 
the converter. The next section covers the ques- 
tion of refractories and we see no need for in- 
cluding a table showing the melting points of 
Seger cones. This, to our mind, is a waste of 
space. In dealing with his subject, the author 
has drawn, perhaps, a little too extensively 
upon manufacturers’ catalogues, and it is pleas- 
ing when one arrives at his section dealing with 
gates, runners, risers, but as soon as he reaches 
the section dealing with fettling one again en- 
counters matters readily obtainable from foundry- 
equipment manufacturers. His section on heat- 
treatment thus comes as a relief, as he not only 
deals with the theory but also applies this to 
practice. His Table XIV (page 67) is particu- 
larly interesting as he details what the carbon 
content should be in relation to section thickness. 
A short section makes a comparison between 


steel castings, forgings, grey iron and malleable 


castings, after which he reproduces the D.I.N. 
(German official) specifications for steel castings. 
High-magnetic-induction and non-magnetic steels 
(manganese steels) are given a matter of three 
pages, whilst quite short sections cover stainless 
and castings for high-temperature resistance. 
The final chapters are devoted to testing and 
costing. The book is adequately indexed and 
well illustrated. 


New international Association for Testing 
Materials.—This Association held its first Interna- 
tional Congress at Ziirich in September, 1931, at 
which a number of important reports were presented 
by specialists. Altogether 91 official Congress re- 
ports were received and presented for discussion. 
These will shortly be published, together with the 
discussion. The volumes will be placed on sale and 
will be obtainable through the Office of the British 
Branch of the Association at the following rates :— 
To members of the N.I.A.T.M. and others who 
attended the Ziirich Congress or who paid the 
Congress fee, £3 15s. post free; to non-members, 
£4 17s. 6d. post free. The two volumes are not 
sold separately. Orders should be sent to the Office 
of the N.I.A.T.M., 28, Victoria Street, London, 
S8.W.1, cheques being made payable to the Interna- 
tional Testing Association. 
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The Practical Foundryman.* 
By 


From time to time the practical foundryman 
and foundry manager are reminded of their 
shortcomings. These reminders, along with 
criticism, come chiefly from metallurgists, 
foundry-requisite and equipment manufacturers 
and the consumer of castings. At the present 
time one is compelled at least to allow the con- 
sumer of castings—the customer—to think he is 
more or less right from his point of view. This 
attitude may change in the not distant future. 

The members of the East Midlands Branch of 
the Institute of British Foundrymen have re- 
cently had presented to them a Paper on ‘‘ The 
Metallurgist in the Foundry,’’ by Mr. F. S. 
Worpsworth. Mr. Wordsworth made an effort 
to justify the position and presence of the metal- 
lurgical chemist in the foundry. In the first 
place, there is no necessity to justify nowadays 
the presence of the chemist in the foundry. It 
has long been established that the chemist is a 
valuable aid to modern foundry production. 
Therefore, his presence needs no justification, 
but the general statement that the chemist 
should be above or beyond the control of the 
foundry manager one cannot agree with for a 
moment. 

Principally the author’s comments centre 
round the following statement by Mr. Words- 
worth in the course of his Paper :— . 

‘*To ensure that these influences remain the 
same is yet another problem for the metallurgist 
to consider and solve. The process of the cupola 
melting or any other method of manufacture 
of cast iron is such a complicated problem that 
the foundry manager, whose time is, or should 
he, spent in supervising the ‘ floor’ and the 
‘core shop’ or in the office with schedules and 
labour sheets, and whose assistant is often a pro- 
moted moulder whose ideas of melting come of 
experience in the rough and ready _ school, 
though he may be a splendid practical moulder, 
cannot possibly hope to keep an efficient super- 
vision over the dozen or so variables whose 
influences, either singly or collectively, can so 
effect the final qualities of cast iron.’’ 

Subordinating the Metallurgist. 

Why should Mr. Wordsworth insinuate that 
the practical foundry manager is also deficient 
in metallurgical knowledge that he must confine 
himself to supervising the moulding floor and 
core shop and office duties, ete? And why 
should metallurgical control be divorced from the 
many other duties of the foundry manager? 
After all, cast-iron metal mixing and alloying is 
by no means the most difficult of his prob- 
lematical duties. 

Many thousands of tons of iron were fashioned 
into splendid castings long before the world 
learned of the professional metallurgist, and, 
strangely enough, by practical foundrymen. 
This was brought strongly to the attention of 
the author when, over a number of years, he 
used scrap cast iron taken from dismantled Mid- 
land ironworks. Many of the castings were quite 
50 years old, and possessed remarkable proper- 
ties equal to any commercial metal used to-day. 
Practical foundrymen at that time would possess 
only the rudiments of metallurgical theory, and 
worked from the knowledge gleaned from the 
simple physical tests and performance of metal 
under duty. He also developed an aptitude to 
judge metal from the appearance of the fractured 
cold metal. The modern metallurgical chemist 
“‘ dubs ”’ such foundrymen as ‘‘ fracture gazers ”’ 
—an appellation probably coined by Mr. H. J. 
Young. After all, is fracture gazing very ridicu- 
lous? Is not modern micrography a_ glorified 
form of studying the structure of metals by the 


* A Paper read before the East Midlands Branch of the Institute 
of British Foundrymen, Mr. T. A. Spiers presiding. 


aid of powerful magnification? It is even 
claimed by some experts of micrography that 
they can give the approximate analysis of the 
material by such a study. 

Briefly the point is that modern education 
has not put into the hands of the practical 
foundryman sufticient knowledge to round off his 
practical training with quite sufficient metallur- 
gical theory to produce any class of casting, and 
that the metallurgical chemist should be as 
subordinate to this all-round foundryman as any 
grade or section of foundry labour. The best 
type of foundry manager is not only a practical 
craftsman but also a practical metallurgist in 
the truest sense of the word. 

It takes quite a long apprenticeship to produce 
a really first-class moulder and coremaker and 
general foundryman, but one can learn to analyse 
metals in three short technical sessions. Just 
as there are many moulders who may never have 
the capacity to develop into all-round foundrymen 
there will also be many chemists who will never 
become true metallurgists. The modern metal- 
lurgical chemist has progressed but little. In 
spite of all the supposed progress in grey cast 
iron they have as yet only scratched the surface 
of the study of grey cast iron. 

Awaiting a New Discovery. 

Not more than 1 per cent. of grey-iron cast- 
ings are being produced in the special alloy grey 
iron discovered in the no<+ two decades. The 
greatest boon to grey-iron founders has been 
through the use of steel to cheapen and improve 
his metal. Industry has longed for further 
epoch-making discoveries like that of Réaumur, 
who, about 1710, gave ‘‘ white heart ’’ malleable 
cast iron to the world, and, again, when in 1826 
Seth Boyden experimenting in a make-shift 
foundry behind his harness establishment in 


America discovered how to make another 
type of malleable cast iron—the “ black 
heart.’’ Neither of these men could be termed 


metallurgical chemists but they were practical 
metallurgists. True—considerable improvements 
have been made in the quality and methods of 
producing malleable iron, but the principle re- 
mains the same as when first produced from 
one to two centuries ago. 

Derby is an outstanding example of the great 
development and the uses to which malleable 
iron is put. The Leys Malleable Tron Company 
is the largest malleable-iron foundry in Europe, 
and there are few larger in America. We are 
all aware of the unrivalled quality of the malle- 
able castings produced by this famous firm. In 
this works one sees the excellent handiwork re- 
sulting from the co-operation of the foundry- 
man, metallurgist and the metallurgical 
chemist. | Are we to hope that the metallurgical 
chemist will some day present to the industry 
an epoch-making discovery similar to malleable 
iron? Will he eventually discover how to pro- 
duce a direct malleable iron or will it be left 
to some simple practical man like Réaumur or 
Seth Boyden? Chilled roll iron and ingot mould 
iron were not discovered by the chemist. How 
little the modern chemist can tell us of these 
two metals. One remembers that during his 
studies in metallurgy one is taught that low- 
silicon iron is a growth resisting iron. But if 
an ingot mould or a chill roll mould is made of 
a low-silicon iron nothing but failure would be 
experienced. 

Metal Mixing. 

Referring now to a Paper* delivered to this 
Branch by Mr. H. J. Young, for whom the 
author has the greatest admiration because of 
his bold frankness when dealing with cast iron, 
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Young’s conclusicns regarding the make-up and 
‘* Ballyhoo ’’ (with apologies to Charles Chap- 
lin) about cast iron are in parallel to personal 
experience, and the author welcomes Mr. 
Young’s hard hitting and recommends foundry- 
men, whether owners, executives or foremen, 
thoroughly to digest the meaning of the state- 
ments made by this well-known metallurgist. 
As young foundryman’ with technical 
and theoretical metallurgical training, the 
author, like the theoretical metallurgical 
chemist, started off to mix irons too much 
within the confines of an academical straight- 
jacket. Very quickly he discovered that it 
was possible to mix local irons with equally 
good results as when using metal brought from 
a long distance, and with very considerable 
economy—such economy as was unobtainable by 
any ordinary increased effort or organisation of 
the foundry. 

After considerable experience one becomes less 
afraid of the sulphur bogie with its gas-hole 
platitudes; that much lower silicon contents 
than usual can be used over a wide range of 
castings with marked improvement; that phos- 
phorus segregation is largely a myth in medium- 
and low-silicon irons; that manganese is of 
greater influence than is generally accepted; 
that the amount of carbon cannot be left out of 
calculations; that its condition in the metal is 
of more importance, and that some other influ- 
ence such as dissolved gases are at work about 
which the chemist tells us little. 


Fuel Economy. 

It is astonishing how much stress is laid on 
fuel-melting ratios. The amateur at first 
attempts to reduce the fuel bill and more often 
than not pays tribute a hundredfold in defec- 
tive castings. With good cupola practice—and 
a personal definition of good practice is the 
attainment of a fluid metal of correct composi- 
tion—it is possible to utilise very cheap irons. 
It is far better to charge an excess of coke than 
risk the dangers from dull metal. 

If one considers a 1-to-10 fuel-to-iron ratio 
as good practice, a 1-to-8 ratio only means an 
increase of approximately 3d. per ewt. of cast- 
ings produced, but if the effect of the higher 
metal-temperature is analysed and the conse- 
quent reduction in defectives noted, apart from 
the ability to incorporate cheap materials in the 
mixture, foundrymen will cease to be unduly in- 
fluenced by cries for fuel economy. The prime 
consideration is that a suitable mixture shall 
be well melted. Beware of the fuel-economy 
crank ! 

“A Paper ‘ Wangle.’” 

Many of us have been extremely interested 
with the discussion raised by the leading article, 
‘““A Paper ‘Wangle,’’’ published in Tur Foun- 
pry TRADE JourNaAL of January 28. The replies 
by the correspondents ‘‘ Dundydan’’ and Mr. 
Moran effectively sum up the real situation. 
The situation outlined in the leader and also by 
Mr. Gray would be very ridiculous indeed if 
such conditions really existed to any extent. 
The cost of metal at the spout is arrived at in 
a variety of ways, but there are few foundries, 
surely, that do not balance purchases of mate- 
rials against output of castings. It may be 
monthly, quarterly or yearly. It is within per- 
sonal knowledge that a certain foundry arrived 
at the price of the metal in the casting by 
assuming that because 50 per cent. of pig-iron 
and 50 per cent. of scrap metal had been charged 
into the cupola that the metal in the casting 
was the price of the 50 per cent. of pig-iron and 
50 per cent. of scrap, plus, of course, cupola, 
labour and on-costs, when actually the cost of 
the metal was that of the new material charged 
plus the cost of the loss of metal during melting, 
etc. 

Out of 100 tons of melted metal approximately 
one-third will be returned in the form of runner 
and riser gates, feeder heads and over-metal, 
ete.; this proportionate amount of metal is in 
constant cycle—it is a floating quantity. So 
that if a 20-ewt. charge mixture is made up of 
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10 cwts. of pig-iron, 3} cwts. of new or bought 
scrap and 63 cwts. of own shop-return scrap, 
obviously the simple metal cost is the value of 
19 ewts. pig-iron, plus 3} cwts. own scrap and 
approximately 5 per cent. loss during melting 
and handling on the full 20 ewts. charged into the 
cupola. 

Generally, foundries working on operating-cost 
returns itemise and separate the costs of the 
various departments cf the foundry and the 
melting section would determine the cost of 
metal in the casting. The metal cost is made up 
of all labour about the furnaces, expense of all 
metal and materials from storage to the melted 
metal at the furnace spout and ladle and the 
proportion of on-costs allocated to that section. 
Therefore the cost of the metal is made up of 
the following :—Prime costs—wages and supplies, 
materials of all kinds, service charges, repairs, 
maintenance, heat, power, light and general 
transport, fixed and establishment charges, plant 
and buildings, standing and general charges, 
foundry office, head office, miscellaneous, contin- 
gency and commercial. 

One suspects that the origin of such state- 
ments which gave birth to the Editor’s remarks 
and that of Mr. Gray comes from the tired and 
unfinished remarks of someone connected with 
the foundry who, perhaps, may not know of his 
firm’s official methods of checking the various 
materials, 

Bought Scrap and Quality. 

The modern foundryman, thanks principally 
to the Institute of British Foundrymen and Tur 
Founpry Trape Journat, is quite alert to the 
possibility of improving the foundry product— 
castings. But he also possesses still a certain 
amount of conservative spirit which refuses to 
be coerced into using a material, however good. 

Mr. V. Jobson, another correspondent, informs 
us that his firm makes castings the quality of 
which they cannot jeopardise by using foreign 
scrap—nothing but virgin pig-iron and own shop- 
return scrap being used. It is very probable that 
with small work the percentage of good castings 
from melted metal will not exceed 60 per cent. ; 
it may not be inuch more than 50 per cent., 
therefore a considerable amount of domestic 
serap is always available. Even so, it is possible 
to use new bought scrap without sacrificing 
quality. The variation due to introducing 
foreign scrap need be no greater than the prob- 
able variations introduced by the virgin pig- 
irons or analytical error. Taking as a simple 
example the calculation of one element in a 
mixture—silicon—it will be seen that the pos- 


EXAMPLE. 
Mixture. Quantity. Silicon Cute. x 
Cwts, percent. 
A. Pig-iron ° 2 2.75 5.50 
B. “ 4 2.50, 10.00 
Cc, 4 3.00 12.00 
Own serap returns 6 2.30 13.80 
Estimated 
New scrap .. ae 4 2.25 9.00 
Total per charge .. 20 — 50.30 
Average 
silicon in 
mixture 2.51 
Probable 
loss in 
melting 0.21 
Probable 
actual 
contents 2.30 


sible error is exceedingly small when introducing 
20 per cent. of new scrap along with 30 per cent. 
own scrap If new or bought scrap varied so 
widely in silicon, say, from 1.75 to 2.75 per cent., 
it would only make a possible error of 0.1 per 
cent. of silicon in the mixture. But one can 


estimate the silicon contents in scrap within 
fairly narrow limits—certainly more closely than 
without 


silicon in most 
analysing. 


common pig-irons 
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The second half of the lecture was in the form 
of a description of methods of overcoming 
shrinkage in castings, and a description of the 
method of making a large centrifugal body cast- 
ing frem strickles. These items were illustrated 
with lantern slides. One slide that created con- 
siderable interest was of a collapsible core barrel 
for large circular cores, as used in the textile 
engineering industry. Mr. Longden mentioned 
that the cores spun on the barrel in question 
were made in 10 min. 


DISCUSSION. 


Mr. VaueHan asked whether he had under- 
stood Mr. Longden to say that the large loam 
core was spun in 10 min. 

Mr. Lonepen replied that the barrel was 
lifted from the mould and casting and the new 
core could be spun whilst the barrel was still hot. 

Mr. ‘ArmiTaGE, taking up the same question, 
asked how long was taken to assemble the barrel, 
and asked how many cores could be made per 
day by one man. 

Mr. Lonepen replied that it took 2 or 3 
min. to assemble the barrel, the sections being 
placed into position on special trestles with 
roller bearings, and said that the time of 10 
min. given was for a single core. He did not 
have so many cores to make to state how many 
per day, but agreed that the time would be 
probably longer to keep up all day. He would 
say that the cores could be produced in 20 
min. each. 

Segregation Denseners. 

Mr. Stevenson referring to the illustrations 
of segregation in the castings of varying sec- 
tions as shown on the screen, asked what was 
the analysis of the metal used. He thought 
that in many cases denseners and chills could be 
eliminated by the use of metal of the correct 
analysis. Some time ago he had overcome a cer- 
tain amount of segregation by the use of chills, 
but he thought other troubles were likely to arise 
from the use of chills and he had since made 
the castings sound by the adoption of a different 
class of metal and had eliminated the chills. 

Mr. Lonepen replied that the analysis of the 
metal in the castings was Si 2.25 per cent., 
P 1 per cent. and Mn 0.6 per cent. He agreed 
that suitable analysis would cure the trouble 
in many jobs and he also suggested that one 
had other troubles with the use of denseners. 
Some people said chills must only be used once 
or twice, but he had used them dozens of times. 
In the chilled roll trade the metal mould may be 
used about 50 times. He had had trouble with 
blowing from chills the first time used. 


Slag Inclusions. 

Mr. Stevenson referred to slag-inclusions in 
castings. At one time he had_ segregation 
troubles, but these were overcome with an iron 
of different analysis. He poured the castings at 
a temperature of about 1,400 deg. C. and now 
had trouble with what appeared to be slag in 
the castings. He took every precaution to pre- 
vent any slag entering the runner. Had Mr. 
Longden any experience on that point? Was it 
possible at that temperature for any slag to be 
retained in the metal during pouring, and given 
off as the metal solidified in the mould? 

Mr. Lonepen said he could not answer that 
question; it was such an involved question. 
Cast iron was a very complex mixture. It was 
possible that as the metal entered the mould it 
was agitated in some fashion that might give 
separation of the constituents. 

Mr. Buntine thanked Mr. Longden for his 
very interesting address. With reference to the 
remarks of Mr. Wordsworth in his Paper, ‘‘ The 
Metallurgist in the Foundry,’’ he believed that 
Mr. Longden was correct. He was interested 
in the point raised by Mr. Longden of hair- 
cracks in castings, due to having sand between 
denseners in a mould. He had used denseners 
with sand between and had not experienced any 
trouble due to hair-cracks. He had rather 
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favoured the practice, as it tended to minimise 
distortion in the denseners. Much had been 
mentioned about the distortion of chills, but if 
the wrong type of metal was used the life of 
the chills would be short. Sir Harold Carpenter 
had pointed out that special irons must be used 
for making chills. He thought many of the 
blowing troubles were due to the material used 
for coating chills. 


Mr. Lonepen said that chills may be coated 
with paint or varnish, or oil and plumbago, 
but after a time the chills will soften. If the 
temperature of the metal was high, the chill 
would soften and blow-holes would appear. 
Hair-cracks, in some cases, would not appear. It 
depended upon the size of the castings and the 
chills. On light castings the trouble does not 
occur. 


Mr. Sanvers, referring to the slag question 
raised by Mr. Stevenson, said he would suggest 
it to be manganese sulphide. That could sepa- 
rate in the mould, and it was possible that there 
was a turbulence during pouring. That could 
he -discovered by examination under the micro- 
scope. He agreed with Mr. Longden that the 
metallurgist should be under the control of the 
foundry manager. It was the foundry manager 
who was responsible for the production of the 
works. Mr. Longden had referred to the letters 
in THe Founpry Trape Journat written by Mr. 
Jobson, and he (Mr. Sanders) would take up 
that point. It was quite true that Mr. Jobson’s 
firm did get a good supply of own scrap from 
the heads and runners, but the main thing was 
that most of their irons were made from a phos- 
phorus viewpoint, and that was a very variable 
element. 

A vote of thanks was accorded to Mr. 
Longden by the meeting on the proposal of 
Mr. STEVENSON, seconded by Mr. Rosins. 


Heat-Resisting Chromium Steels. 


The field of application of these steels is be- 
tween 700 and 1,300 deg. C. They are, accord- 
ingly, seldom used for machine parts, but mainly 
for furnace construction and all sortsof auxiliary 
appliances as required for annealing, hardening, 
burners, etc. The steels at present on the 
market may be divided into two classes, chromium 
and chrome-nickel steels. A report of an investiga- 
tion by M. Scumipt and O. JuNGwirtTH, carried 
out in the Research Institute of the Béhler Steel- 
works, Kapfenberg, was published in ‘ Archiv 
fiir das Eisenhiittenwesen ’’ for February. The 
steels tested contained 22 and 30 per cent. Cr, 
with varying percentages’ of carbon, special 
attention being given to the behaviour under 
continuous high temperatures. It was found 
necessary to differentiate between forged and cast 
material. In the forged state the steels with 
22 per cent. Cr and about 0.3 to 0.55 per cent. 
C gave the best results up to 1,000 deg. C., 
whilst above this temperature the tenacity (as 
tested by bending) of all steels tested was rapidly 
lost. 

Small additions of tungsten, molybdenum, 
vanadium and cobalt gave no benefit. In the 
cast state the behaviour at temperatures over 
1,000 C. was not unfavourable; in fact, repeated 
annealing at 1,100 deg. C. increased the bending 
strength. The structure of the steel containing 
22 per cent. Cr was exhaustively investigated, 
and the behaviour of the steel in service was 
explained from the special type of the structure. 
The loss of strength when continuously subjected 
to high temperature fixes the limiting tempera- 
ture for the use of forged chromium steels, while 
in the case of cast parts the limiting point is 
fixed by the resistance to scale formation. Steels 
with 30 per cent Cr (which at 1,100 deg. C. lose 
only about half as much weight as those with 
22 per cent. Cr) are to be preferred for castings, 
whilst for forging steels with 22 per cent. Cr 
appear to be more advantageous. 
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Cast Irons with Higher Nickel Additions.* 


By Dr. A. 


B. Everest, 


Introduction. 


In researches on nickel additions in cast iron, 
the influence of nickel up to 40 per cent. has 
been studied.¢ As a result of these investigations 
it was found that the nickel alloy cast irons 
could be divided broadly into three groups. The 
first consists of cast iron with small additions 
of nickel, generally less than 3 per cent., these 
serving to control and modify the structure of 
the castings, giving improved structures without 
fundamentally altering the nature of the metal. 
Above about 4} per cent. of nickel it was found 
that the irons entered a very hard and un- 
machinable range where the structure was pre- 
dominantly martensitic. It was at first felt 
that, owing to the difficulty of working such 
alloys, their commercial application would be 
distinctly limited. With further nickel addi- 
tions it was found that traces of martensite in 
the structure of the iron persisted up to about 
18 or 20 per cent. of nickel, but above this 
the alloys were again soft and easily machined, 
possessing properties in many respects quite un- 
like those of ordinary cast iron. The alloys were 
corrosion and heat-resistant to a marked degree, 
were non-magnetic and showed a slight ductility. 
This type of structure persisted with all the 
nickel contents investigated above 20 per cent. 
(with minor modifications), the predominant 
compound of the metal then being austenite. 

These effects, which correspond broadly to 
those produced in nickel steels, are easily ex- 
plained by the fact that nickel enters into solid 
solution in the iron, and so affects the trans- 
formation points that at 5 per cent. of nickel 
the transition products, firstly sorbite and then 
martensite, become the predominant features of 
the alloys in the normal cast conditions. Above 
20 per cent. of nickel a purely austenitic struc- 
ture is obtained. 

The influence of small additions of nickel in 
ordinary cast iron, in order to control and 
modify the structure, has already been dealt with 
extensively. Jn the present Paper the author is 
proposing to deal with the more recently 
developed high-alloy cast irons, that is to say, 
cast irons which, in virtue of their alloy con- 
tents, show structures fundamentally different 
from those of the basis materials. As mentioned 
above, these cast irons can be divided broadly 
into two groups, namely those possessing mar- 
tensitic and austenitic structures respectively. 

Martensetic Cast Iron. 

Little attention was given to the martensitic 
types of cast iron until engineers and foundry- 
men, in their search for castings which would 
withstand the severe wearing conditions met in 
such applications as modern internal-combustion 
engines, decided to try out alloys in this class. 
Some cylinder liners were made in an alloy con- 
taining between 5 and 6 per cent. of nickel, and 
the liners ‘‘ as cast ’’ were obviously in the mar- 
tensitic condition (Fig. 1). Some trouble was at 
first experienced in machining the castings, but, 
after careful investigation, methods were devised 
whereby the cylinder liners could be machined 
inside and out by the use of ‘‘ Widia”’ tools. 
The irons showed a Brinell hardness approaching 
400 and, in the case of steels, would probably not 
have been amenable to machining at this hard- 


» ness, even under most carefully controlled condi- 


tions. The presence of the graphite flakes in 


* Résumé of a Paper on ‘‘ Heat-Treatable and Other Special 
Cast Irons,” given before the Scottish Branch of the Institute of 
British Foundrymen, Mr. N. McManus presiding. 

+ A. B. Everest, T. H. Turner, D. Hanson. ‘‘ The Influence of 


Nickel and Silicon on an Iron-Carbon Alloy.” ‘Journal of the 
Iron and Steel Institute,’’ 1927, II, 185. 


the metal, however, gave the necessary discon- 


tinuity which enabled machining to be carried 
out under the conditions stated. 

Cylinder liners and similar parts in the mar- 
tensitic type of cast iron, after being machined 
and ground, were put into service and the re- 
sults obtained, under abrasive conditions, fully 
justified the enterprise of the manufacturers who 
had interested themselves in this alloy. In 
cylinder liners, for example, the rate of wear was 
such that seven or eight times the life of ordi- 
nary cast iron was given by the martensitic 
material, whilst in other applications, such as, 
for example, drums for centreless grinding 
machines, an even greater increase in life was 
obtained. 

These first tests served to establish the superior 
quality of the martensitic type of cast iron, from 
the wearing point of view, but the difficulty of 
machining the alloy was against its general 
adoption in many applications. Metallurgists 
therefore turned their attention to alternative 
methods of achieving the same results. Although 


Fic. 1.—Marrtensitic Cast Iron. x 750 


these endeavours have resulted in the develop- 
ment of cast irons in which the martensitic 
structure is produced by a simple heat-treat- 
ment, after machining, experience has shown 
that some manufacturers prefer to use the iron 
in the hard ‘“‘ as cast ’’’ condition, preferring to 
take special precautions in the machining of the 
castings to using a heat-treating operation. 


Heat-Treatable Cast Irons. 


Hardening plain and alloy steels by a heat- 
treatment, generally consisting in a quench from 
elevated temperatures, is a matter of everyday 
works practice, and, in view of the similarity 
between cast iron and steel, it is a logical con- 
clusion that similar treatments could be applied 
to cast iron in order to produce hardened 
structures. 

When ordinary unalloyed cast irons have been 
used in experiments in this direction it has been 
found that rapid quenching from the high tem- 
perature necessary to produce the desired result 
generally causes so great a brittleness in the 
castings that they crack and, furthermore, where 
variation in section occurs, distortion of the 
castings is common. Accordingly it has been 
found possible to apply the principle of heat- 
treatment commercially to only the most simple 
types of casting when ordinary compositions of 
iron are used. 

It is now well appreciated that nickel has a 
very beneficial effect in the heat-treatment of 
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steels, resulting in a greater depth of penetra- 
tion and uniformity of product under milder 
heat-treatment conditions. The effects of nickel 
on the heat-treatment of steel are (a) that it 
lowers the transformation point; this means 
that the steel need not be heated to so high a 
temperature before quenching, and (b) that it 
lowers the rate of cooling necessary to produce 
a given quenching result. This means that the 
full hardness of the material can be developed 
with a less drastic quenching treatment when 
nickel is present, or, alternatively, that the effect 
of the quenching will penetrate deeper into each 
piece of metal. Thus, in the case of the nickel 
steels, there is less likelihood of trouble from 
quenching cracks in treatment, whilst optimum 
properties, resulting from full hardening fol- 
lowed by tempering, can be obtained right 
across larger sections. 

Experimental work on the heat-treatment of 
cast irons, which has been carried out by a 
number of workers,* has confirmed that the same 
influence is exerted by nickel in the case of cast 
iron as in the case of steel. The effect of nickel 
in controlling the structure so that, at 5 per 
cent., the irons are martensitic ‘‘ as cast,’’ sug- 
gests that it should be possible, with inter- 
mediate nickel percentages, to produce the de- 
sired result by means of a mild heat-treatment. 
This has been confirmed by the workers men- 
tioned, who have shown that, in the presence of 
nickel, the heat-treatment conditions can be so 
modified that they become applicable to the more 
complicated types of castings without danger 
of fracture or distortion. 

It is now well established that each percentage 
of nickel added to the iron-carbon alloys lowers 
the critical points by about 40 deg. C. In 
straight cast iron it is generally found necessary 
to quench from about 850 to 900 deg. C. in order 
to produce the desired result. In the presence 
of nickel the quenching temperature can be 
reduced, although, in practice, it is found that 
the lowering which can safely be effected in this 
temperature is relatively slight. The principal 
effect from the nickel addition is, as in the case 
of steels, in slowing up the critical speed of 
quenching which is necessary to produce a given 
degree of hardness, and, whilst with the ordinary 
iron it had proved necessary to quench in water 
in order to produce the desired degree of hard- 
ness, in the case of nickel cast iron the same 
result could be obtained by a quench in oil or 
even in an air blast. 

The inflwence of chromium on the conditions 
governing heat-treatment is somewhat obscured 
by the fact that, in the presence of the high 
carbon occurring in cast iron, chromium tends 
to form carbides, and, therefore, in the examples 
which are given below, the chromium exerts its 
major influence in controlling the amount of 
combined carbon present without having any very 
apparent effect on the conditions necessary for 
heat-treatment. 

The influence of nickel in giving depth of 
penetration of heat-treatment is admirably 
shown by the test results given in Hurst’s second 
Paper. Heat-treatment tests were carried out 
on 2-in. dia. bars cast respectively in ordi- 
nary iron, in an iron containing 1 per cent. of 
nickel and 0.4 per cent. of chromium, and, 
thirdly, in an iron containing 2 per cent. of 
nickel and 9.3 per cent. of chromium. The 
three bars were subjected to a simple heat-treat- 
ment consisting of an oil quench from 
575 deg. C., and the outstanding result of this 
test is that, whereas in the ordinary cast iron 
the hardness from the skin to the core is 
irregular and shows wide variations, in the 
presence of 1 per cent. of nickel the hardness is 
uniform for the first 4 in., then dropping 
towards the centre of the bar, whilst in the 


* “QOil-Hardening and Air-Hardening Cast Iron,” J. E. Hurst, 
FOUNDRY TRADE JOURNAL, December 4, 1930. ‘' Further Experi- 
ments on Oil-Hardening and Air-Hardening Cast Irons,” 
J. E. Hurst, FOUNDRY TRADE JOURNAL, December 3, 1931. 
‘Recherches sur la Trempe Martensitique et le Traitment 
thermique Durcissant des Fontes."’ L. Guillet, J. Galibourg and 
= y. ‘Revue de Metallurgie,”” 1931; Vol. 28, Pages 581- 
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2 per cent. nickel cast iron the hardness is 
uniform right across the section. 

As would be expected, the alloy cast irons 
also show a higher hardness as a result of this 
relatively mild treatment, confirming that the 
critical speed of cooling has not been sufficient, 
in the case of the ordinary iron, to develop the de- 
sired degree of hardness. The ordinary iron in 
these tests shows a mean hardness of about 270 
Brinell after quenching, the 1 per cent. nickel 
shows a hardness of 310 Brinell whilst the 2 
per cent. nickel gives as high as 460 Brinell 
hardness. Looked at from another point of view 
these results indicate that, although the highest 
hardness figure given could have been attained 
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starting initially with castings showing a Brinell 
hardness of about 250, together with a tensile 
strength of about 24 tons per sq. in., quenching 
increased the hardness to about 470, whilst the 
tensile strength dropped to about 15 tons per 
sq. in. Tempering in the case of an iron con- 
taining 2.5 per cent. of nickel and about 1 per 
cent. of chromium at 385 deg. C. gave an iron 
showing a tensile strength of 25 tons per sq. in., 
with a Brinell hardness of 380—figures which, 
it will at once be recognised, show an iron of 
interesting and valuable characteristics. 

The commercial application of irons of this 
type follows immediately from an appreciation 
of the wear-resisting and other useful properties 
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Fic. 2.—HarpNess VALUES DEVELOPED IN ORDINARY AND ALLOYED 


Cast IRON, DEMONSTRATING 


THAT 


ALLoyY TRONS, PARTICULARLY 


Nicks, CHromium Irons, DEVELOP GREATER HARDNESS THAN PLAIN 


IRONS WHEN QUENCHED IN 
SENTS THE HARDNESS IN THE 


in the ordinary cast iron, nevertheless it would 
have been as a result of a heat-treament the 
violence of which would have inevitably resulted 
in failure in any but the very simplest type of 
castings. As will be shown below, however, the 
relatively mild treatment involved has proved 
commercially applicable to even quite complicated 
shapes, when the alloy cast irons are used. 

The influence of nickel and chromium in giv- 
ing higher hardness results under mild treat- 
ment was further emphasised in Fig. 2 taken 
from a recent Paper by Coyle." This figure 
also shows the effect of carbon and silicon, the 
best results being obtained when both these 
latter are low. 


Effects of Tempering. 


Mechanical tests carried out on castings heat- 
treated by a simple quench as discussed above 
show that, whilst the hardness has increased, 
the toughness of the iron has been seriously im- 
paired, and, in general, the tensile strength of 
the iron is reduced by 25 per cent. and some- 
times even to 50 per cent. of its original value. 
As in the case of the steels, however, experiment- 
have shown that this difficulty may be overcome 
by a simple low-temperature anneal or temper. 

For example, Hurst has shown that when cast- 
ings alloyed generally with between 1.5 and 
3 per cent. of nickel and about 0.5 to 1.0 per 
cent. of chromium were subjected to an oil 
quench from 850 deg. C., the hardness could 
be increased by over 200 points Brinell, whilst 
the strength fell to a very marked degree. Tem- 
pering at quite a low temperature, for example 
300 deg. C., brought about an immediate re- 
covery in the tensile strength in the castings at 
the expense of only a relatively small loss in 
hardness, whilst tempering at higher tempera- 
tures might, or might not, further enhance these 
effects. The result of this has been to show that, 


° F. B. Coyle, “ Fundamentals of Heat-Treatment of Cas 
Iron,” ‘* Metals and Alloys," September, 1931, pages 120-131. 
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of the martensitic types of structure. In the 
heat-treatable cast irons a material is available 
which can be used to make a casting which is 
little, if any, harder than an ordinary cast iron 
and, in this condition, the castings can be 
machined and all but finished. A heat-treatment 
such as that just described can then be applied, 
giving an ultimate product which, after finishing 
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been applied to the.development of cast irons 
containing higher percentages of alloys, as, for 
example, 4 per cent. of nickel, with 14 per 
cent. of chromium, which, although harder in 
the cast state than the lower-alloy cast irons, 
nevertheless show the advantage that they re- 
spond to a much milder heat-treatment than is 
necessary in the case of the lower-alloy cast 
irons. Cast irons of this type, for example, have 
been developed which, in the form of cylinder 
liners, ete., can be hardened by an air quench. 
That is to say, the castings are heated to a 
temperature of about 850 deg. C. and are then 
cooled in the air, which treatment is sufficient 
to give them a high hardness without undue 
loss of toughness. Once again it must be empha- 
sised that the milder treatment involved enables 
the desired results to be obtained without any 
trace of distortion. 

A number of experiments with which the 
author has been in touch have been conducted 
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to confirm these results in a variety of grades of 
iron. As an example, the author is indebted to 
Messrs. Mirrlees Watson & Company, Limited, 
for the results shown in Fig. 3. In this case an 
iron of normal composition, showing silicon 1.68, 
manganese 0.65, with nickel 1.84 and chromium 
0.46 per cent., was used in the form of cast 
bars. These were subjected to the heat-treat- 
ments indicated in the diagram and hardness 
and tensile tests were taken. At the same time 
specimens were subjected to a simple wear test, 
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Cast Iron. 


by grinding, ete., possesses all the advantages 
of a high-strength cast iron in the martensitic 
state. 

The critical speed of quenching which must 
be applied to the casting, and on which depends 
the nature of the heat-treatment which must be 
used, is determined largely by the composition 
of the iron. As a general rule it may be antici- 


pated that the nearer the cast material is to 
the martensitic condition, other things being 
equal, the milder will be the heat-treatment 
necessary to produce a given result. 


This has 


consisting in holding a _ weighed  test-piece 
against a grinding wheel under controlled condi- 
tions of pressure, speed, etc. The curve shown 
gives the weight lost for a given number of 
revolutions of the wheel. 

The results shown by these tests confirm 
broadly the general remarks made above. They 
show that, although the tensile strength of the 
original iron was only 14} tons, after quench- 
ing and tempering at 325 deg. C., the strength 
of the castings was increased to 17} tons, with a 

(Continued on page 196.) 
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The Open-Hearth Furnace as a Melting Medium 
for Malleable Cast Iron.* 


By G. R. Shotton (Shotton Brothers, Limited, Oldbury). 


The technique of open-hearth furnace practice 
is somewhat involved, and depends on a great 
number of practical considerations. For this 
reason, the object of the present Paper is to 
deal, in a very general manner, with the con- 
struction of the furnace and the working 
methods employed. As a medium for melting 
malleable cast iron, the open-hearth furnace is 
comparatively rare. In fact, so far as the author 
is aware, there are only about three installa- 
tions working in this country at present. 

This is due to two main factors, viz.: (1) The 
high installation cost and (2) it is not economical 
to run except when working near its maximum 
capacity. Nevertheless, the manifold advantages 
of the furnace are such as to make it an eco- 
nomical proposition, providing that the output 
of the foundry is great enough to keep the run- 
ning costs of the furnace at a reasonable level. 


Construction of Furnace. 


The body of the furnace shown in Fig. 1 is 
roughly rectangular in shape, with a shallow 
oval-shaped hearth. The hearth is roughly 14 ft. 
long by 6 ft. wide, with an average depth of 
metal of 4 to 5 in., sloping to a depth of about 
9 in. in the tapping hole. It has a capacity 
of 6 tons. The bed should be of such a shape 
as to avoid ‘“ feather edges’’ of metal, since 
this would facilitate excessive oxidation of the 
iron. The walls and crown of the furnace are 
built of highly refractory silica bricks, contain- 
ing a minimum of 95 per cent. silica. The fur- 
nace is provided with three working doors on 
the one side, through which the metal is charged 
and the bed fettled when necessary. A tapping 
hole is formed in the centre of the opposite wall, 
and a shute is fitted to the outside of the fur- 
nace, to facilitate the catching of the metal. 

A gas port is built at each end of the furnace, 
with a wide shallow air port immediately above 
it, in each case. From the ports the down- 
comers lead to slag pits, arranged so as to be 
easily accessible for clearing out, and then to 
the regenerative chambers. These are long rect- 
angular sectioned chambers in which highly- 
refractory firebricks are arranged so as to leave 
innumerable small passages through which the 
waste gases pass. The waste gases pass through 
the pair of regenerators at one side of the fur- 
nace, and impart the bulk of their heat to the 
chequerwork before passing on to the stack. At 
intervals of about a quarter of an hour the 
direction of the flow of gases is reversed. The 
incoming gas and air pass through their respec- 
tive chequers and are preheated to a tempera- 
ture of 900 to 1,000 deg. C. before entering the 
furnace. The products of combustion pass 
through the other pair of chequers and heat 
them up, ready for the next reversal of the 
valves. The reversing valves may be either of 
the simple ‘‘ butterfly ’’ type or else some form 
of water-seal valves. 

A good draft is essential, so that a fairly big 
chimney stack must be provided. This should 
be about 4 ft. sq. at the base and about 80 ft. 
in height. 


Gas Producers. 


The gas producers supplying the gas to the 
furnace are usually of the ordinary fixed-bottom 
water-sealed type. Efficient working of the gas 
producers is essential if the furnace is to give the 
best results. Regular charging and efficient 
poking of the producer are important points to 
be controlled. The top of the fire should show 
an even, dull-red colour. <A fire which shows a 


* Paper presented to the Birmingham. Coventry and West 
Midlands Branch of the Institute of British Foundrymen, 


Mr. F. J. Hemming presiding. 


bright-red colour or which has ‘‘ hot spots *’ or 
holes is a sure sign of ‘‘ burnt gas,”’ i.e., of an 
excessive proportion of carbon dioxide in the gas 
which is being made. 


“Bed” of the Furnace. 


The bed of the furnace is made in exactly the 
same way as in the acid open-hearth furnace used 
in ordinary steel practice. It is built up by 
fritting’’ on pure silica sand (containing 
99 per cent. silica) in successive layers of about 
4 in. depth. The foundation of the bed is a 9-in. 
course of firebrick on a cast-iron baseplate. The 
first layers of silica sand to be put on this brick- 
work usually have a little loam sand mixed in, 
to render it more easily fusible. As the bed is 
built up, less loam sand is added, the top courses 
being of the pure silica sand. This is of a very 
refractory nature, and a quantity of slag, and 
often some mill scale, is, therefore, thrown in. 


Fic. 1.—An Open-HeartH REGENERATIVE 
FURNACE, SPECIALLY DESIGNED FOR THE 
Mettinc or Cast Iron. 


This is melted and rabbled thoroughly over the 
bed, which absorbs much of it. The remaining 
slag is then tapped off and the bed is “ dried 
up ”’ by throwing in wet silica sand. This forms 
a conglomerate of slag and sand, which is then 
scraped out through the doors. The bed is then 
fettled with dried silica sand, any erosion of the 
breasts or hearth being made good. The gas is 
then put into the furnace again, and in a short 
time it is ready to receive a charge. The first 
charge is always a small one. It is made as soft 
as possible, and is comprised mainly of pig-iron 
and foundry scrap. Usually the melting time 
is somewhat prolonged, and for that reason the 
analysis of this first charge is apt to be a little 
uncertain. 

Oxidation Losses and Composition of the Charge. 

In working a charge for the production of 
malleable cast iron oxidation losses are kept as 
low as possible. The composition of the original 
charge, the time taken to melt down, and the 
nature of the slag, all affect the amount of car- 
bon, silicon and manganese removed. Generally, 
however, a furnace working under fairly regular 
conditions will give very constant results in this 
respect. Should excessive oxidation of the 
charge occur due, say, to an abnormally long 
melting-down period, it is a fairly simple matter 
to correct the analysis of the bath. Additions of 
50 per cent. ferro-silicon, 80 per cent. ferro- 
manganese, etc., are made or the metal is 
pigged back with hematite pig-iron. 
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Under good melting conditions, the average 
losses by oxidation are:-—Total carbon, 0.55 per 
cent.; silicon, 0.40 per cent.; and manganese, 
0.20 per cent. Sulphur and phosphorus are un- 
changed except for the ‘‘ concentration ’’ effect 
of the other losses. When calculating a charge, 
these losses are allowed for, and it is possible to 
tap heat after heat, of almost identical analysis, 
providing, always, that every cast is carefully 
analysed, and the melting is carried out under 
strict laboratory control, 


TABLE I.—Analysis of Charge Showing Melting Losses. 


lcwts. T.C.| Si, Mn.[ | P. 
Pig-iron “A” ..| 32| 4.1 1,80 0. 
Pig-iron 10 | 3.8 | 2.30) 0. 
Hard scrap .., 52 | 2.4 | 0.90) 0. 
Steel .. 6; —, 90. 
Mean analysis of charge| 2.93! 1.27, 0. 
Melting losses and gains|*0.55 *0.39 *0 
Metal as tapped 2.38 0.88 0 
* Minus. + Plus, 


Table I shows the composition of a typical 
charge for the production of blackheart-type 
malleable, together with the melting losses and 
gains incurred, and the analysis of the metal at 
the tapping spout. 

The pig-irons used are good quality hematite, 
low in sulphur and phosphorus. It is convenient 
to have about three different grades of varying 
silicon and manganese contents to allow of easy 
adjustment of melting losses. 

The steel scrap is used to adjust the carbon 
content and must be free from elements such as 
chromium, ete. Approximately 50 per cent. of 
the charge will consist of hard scrap from the 
foundry, and this is, therefore, the main factor 
. be considered when making out the charge 
sheet. 


Making up the Tapping Hole. 


The procedure to be carried out in working 
a charge is as follows. First the tapping hole 
must be made up. An outer hole about 2} in. 
dia., lined with ganister, or some other plastic 
refractory, has previously been cut through the 
wall, from the lowest point of the bath. This is 
filled up, from the inside of the furnace, with 
wet anthracite dust, the latter being rammed 
firmly into the hole. This is done with a dummy 
plug on a long iron rod, which is operated 
through the centre working door. Afterwards 
the anthracite is cut out for a distance of 5 or 
6 in. from the outer wall of the furnace, and a 
g-in. dia rod is laid along the shute, and bot- 
ting up to the mass of anthracite. This rod 
is lined round with plastic refractory, and the 
rest of the hole is rammed up with red sand. 
The tapered ‘“‘ botting hole ”’ ia next cut out at 
the front, and the §-in. rod is withdrawn. The 
tapping hole is then dried by inserting a red- 
hot rod of iron, and afterwards is tucked full of 
anthracite. The object of this method of making 


up the tap hole is to form a §-in. dia. hole. 


through which the metal is tapped, and to en- 
able the hole to be quickly opened out to 2} in.. 
dia., to drain off the slag. 


Working the Charge. 


Having made up the tapping hole, the charge 
can be put into the furnace. The pig-iron is laid 
around the side and breasts of the hearth by 
means of a long ‘ peel,’’ and the hard scrap is 
thrown, as uniformly as possible, over the centre 
of the hearth, the steel scrap being distributed 
amongst the hard scrap. The materials of the 
charge melt in order of their combined carbon 
contents, i.¢., first the hard scrap, then the pig- 
iron, and finally the steel. 

The furnaceman shéuld place his steel scrap 
so that it is dissolved by the melting pig-iron. 
He should also hasten the melting-down period 
by pulling piles of unmelted material into the 
pool of molten metal in the hearth. The quick 
melting of the charge is a decisive factor in 
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keeping oxidation losses to a minimum, since 
the molten metal is fairly well protected by the 
slag which covers it. When melted, the charge 
consists of liquid iron and some iron oxide. The 
iron oxide reacts with the carbon, silicon and 
manganese in the metal, forming CO and CO,, 
SiO, and MnO, the oxides of iron and man- 
ganese reacting, with the silica of the furnace 
lining, to form a complex silicate of iron and 
manganese compound. ‘This forms a slag and 
largely protects the iron from further oxidation. 
The progress of the oxidation of C, Si, ete., 
can be estimated from the turbulence of the 
bath of metal, the evolution of CO producing a 
spotting effect ’’ very similar to the boil- 
ing’ of a steel charge, though not as vigorous 
as the latter. 

From the time that the metal is first melted 
down the charge must be frequently rabbled, 
since only the top metal is receiving heat. If 
this rabbling is not done thoroughly there is a 
tendency to get colder metal near the tap hole, 
and the oxidation losses are irregular. During 
this later stage of the melt the manipulation of 
the charge is most important. To keep oxida- 
tion losses low and constant, and to ensure clean, 
het metal, it is necessary to study closely such 
factors as the appearance of the flame, the 
nature of the slag, and the vigour of ebullition 
of CO from the metal. The charge must be kept 
well rabbled, and the slag should be fairly thin 
to facilitate the rapid transference of heat to 
the metal. When the metal has attained the 
required casting temperature, usually 1,450 to 
1,500 deg. C., and any necessary adjustments 
of analysis have been made, a few pounds of 
fluorspar are thrown in to thin the slag, and 
after a few minutes’ interval tapping may be 
commenced. 

The time required for a 5-ton heat from charg- 
ing to tapping is usually 3 to 3} hrs. Tapping 
is carried out by hand, the packed anthracite in 
the hole being excavated with a long iron rod 
about 3 in. dia. The metal percolates through 
and pushes out the loosened anthracite, the first 
shank of iron, on which the anthracite floats, 
being cast into a pig-mould for remelting. 
Occasionally it will be found that some metal 
has penetrated the anthracite plug and set, pro- 
ducing what is known as a “ hard hole.’’ In the 
old days this would have been sledged out, some- 
times, in very obstinate cases, taking an hour 
or more. Nowadays, however, a “ hard hole ”’ 
is burnt out with compressed oxygen in about 
one minute or less. 

The metal is caught by the moulders in 1- to 
2-cwt. shanks or 50-lb. pot ladles, the flow from a 
normal-sized hole requiring about 12 to 14 shanks 
to avoid the necessity of frequent botting up. 

At the end of the cast, as soon as slag appears, 
the tapping hole is botted up. Two men with 
crowbars then cut out the plug of red sand, and 
the slag is tapped through the 2}-in. hole which 
is left. The gas is then shut off, the stack 
damper lowered, and the furnaceman pushes 
through the hole, with a rabble, any slag which 
has not drained away. Damp silica sand is then 
thrown in, and the bed is ‘‘ dried up,’’ as pre- 
viously described, any erosion of the bed being 
afterwards made good with dried silica sand 
spread in thin layers. The complete removal of 
all slag and iron from the bed of the furnace is 
most important, since the latter, in particular, 
becomes oxidised, and works on the next charge 
in a similar way to the iron ore used in steel 
practice. After fettling the bath, the tapping 
hole is made up again, the gas is fut on, and 
in about a quarter of an hour the furnace is 
ready to receive the next charge. The furnace 
may be run almost continuously for several 
months on end, except for minor repairs, which 
can usually be carried out at week-ends. 

Swill Heats. 

During the course of a week’s working, the 
bed of the furnace rises somewhat, due to the 
frequent repairing of the bath and to the sand 
carried into it on the foundry scrap. 

It is necessary, therefore, periodically to lower 
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and recondition the bed by means of a “ swill 
heat.’’ Limestone is thrown over the breasts and 
sides of the bed and melted down. The lime- 
stone, being basic in nature, combines with the 
acid-silica sand of the bed to form a slag. This 
is held in the furnace for a time and then tapped 
off. This procedure, if necessary, repeated and 
the bath is ‘‘ dried up” and fettled, as pre- 
viously described. 

As a medium for melting white iron for malle- 
ablising the open-hearth furnace is almost ideal. 
Its one big disadvantage is that it must be run 
at almost full capacity, otherwise its heavy-fuel 
and labour charges made it uneconomical. On 
the other hand, it produces a consistently hot, 
clean metal to almost any required specification, 
and heat after heat can be cast, with no appre- 
ciable variation of analysis. Also, by altering 
the charging time, four or five tons of hot metal 
can be available at whatever time the foundry 
foreman wishes, an advantage which the fore- 
man, at any rate, will appreciate to the full. 


Determination of Gases in Steel. 


The American Institute of Mining and Metal- 
lurgical Engineers has issued Technical Publica- 
tion No. 466 on “ Determination of Oxygen, 
Nitrogen and Hydrogen in Steel,’’ by Mr. J. G. 
THompson. The following is the author’s 
summary. 

The question of the occurrence and relative 
importance of different sizes of particles is a 
factor contributing to the general uncertainty 
regarding the importance and determination of 
gases in metals. The effects of inclusion par- 
ticles large enough to cause obvious discontinui- 
ties in the structure are readily understood. The 
other extreme in size is represented by the 
material in solid solution which, in some cases 
at least, has been reported to exert significant 
effects on the properties of the material. Be- 
tween the two extremes, it has been shown that 
oxide particles less than 0.005 mm. and carbide 
particles as small as 0.0001 mm. may exist in 
steel, and may be important in their effects. It 
is impossible to express any general opinion as 
to the relative importance of the different par- 
ticle sizes, whether any one size or group of 
sizes is of predominant importance or whether 
all sizes down to molecular dimensions are of 
equal importance. More information is needed 
regarding the size distribution of inclusions in 
ordinary steels and the relative importance of 
the different sizes of particles. 

The question of particle size must be con- 
sidered in the choice of analytical methods. For 
relatively-coarse particles, optical methods and 
residue methods are at their best, while reduc- 
tion methods may be less satisfactory. As the 
particle size diminishes, optical methods en- 
counter increasing difficulties in matters of reso- 
lution, and residue methods would be expected 
to become inaccurate as the tendency of the par- 
ticles to dissolve increases with increasing fine- 
ness. On the other hand, reduction methods 
would be expected to increase in efficiency as the 
particle size decreases, and for the finest dis- 
persion, i.e., for material in solid solution, reduc- 
tion methods are the only ones available. 

At present no one analytical method for the 
determination of oxygen yields complete informa- 
tion. The vacuum-fusion method determines 
total oxygen without identifying the forms or 
combinations. Residue methods determine cer- 
tain refractory combinations, but are not suc- 
cessful in the determination of more soluble 
compounds. In some cases the vacuum-fusion 
and residue methods will yield identical results. 
In the case of material such as ingot iron and 
rimming steel, the vacuum-fusion method yields 
higher recoveries of oxygen. In certain types of 
killed steel, residue methods may recover more 
oxygen than will the vacuum-fusion method. 
Hydrogen-reduction methods are useful for the 
determination of FeO. Microscopic methods are 
useful, but their application is limited. Any of 
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the methods previously discussed may be of use 
in the comparative examination of a number of 
similar samples, but complete information for a 
research investigation, if it can be obtained at 
all, usually can be obtained only through the use 
of a combination of two or more of the different 
analytical methods. 

In the determination of nitrogen, two methods 
are in common use. The solution-distillation 
method is available for the determination of 
combined nitrogen in most commercial steels. If 
uncombined nitrogen or certain refractory 
nitrides are present, the vacuum-fusion method 
will yield higher results for nitrogen than will 
the solution-distillation methods. In the genera! 
run of commercial steels, the two methods yield 
results in satisfactory agreement. 

The determination of hydrogen, if desired, can 
be included with the other determinations in the 
vacuum-fusion method. 


Cast Irons with Higher Nickel Additions. 

(Continued from page 194.) 
hardness of 400 Brinell. Tempering at higher 
temperatures holds the hardness at a high level 
until, at 400 deg. C., the quenching effect on 
hardness appears to be eliminated and the hard- 
ness of the casting falls again back to normal. 
Tempering at higher temperatures, on the other 
hand, gives a further increase in tensile strength, 
the maximum being attained at 550 deg. C. with 
a strength of 20} tons. Studying the results 
obtained on tempering at 450 deg. C., the very 
interesting fact is brought to light that, in this 
case, with an ordinary composition of iron, 
alloyed with small proportions of nickel and 
chromium and cast under ordinary foundry con- 
ditions, the hardness is the same as in the “‘ as 
cast ’’ state, whilst the tensile strength has been 
increased from 14} tons to 20 tons by this simple 
treatment. 

In this case the iron was used for casting some 
cams for use in special machines. These cams 
were of particularly difficult design, in that a 
centre solid section was used, whilst the wearing 
face on the section was flanked by guides, as 
shown in the accompanying sketch, Fig. 4. A 
casting of this nature, in ordinary iron, would 
have Fad to be quenched in water in order to 
produce the desired hardness, and it is a fore- 
gone conclusion that the castings would not have 
withstood this treatment. In an iron as above, 
and subjected to treatment as specified, the 
castings being tempered at 300 deg. C., satisfac- 
tory results were obtained, an average Brinell 
hardness of 390 being found on the working 
face, whilst the manufacturers report that the 
halves of the casting fitted together without 
trouble and there was no trace of distortion. 

The industrial application of heat-treated 
cast iron is yet in its extreme infancy, but, 
already, the heat-treated cast irons have proved 
themselves of definite value to the automobile 
industry in the form of cylinder liners, valve 
seatings and the like, whilst applications such as 
that of the cam just described, open up a wide 
field in which this type of iron may usefully be 
employed in general machinery construction. 
For wearing parts of machine tools, for example, 
for guides and runners where wear must be mini- 
mised as far as possible, this type of cast iron 
clearly offers something of definite advantage 
and which can be made under ordinary foundry 
conditions, being subsequently heat-treated in a 
simple type of muffle furnace. 

Hurst’s experiments have shown that it is 
necessary generally to control the temperature 
from which quenching is carried out, if the best 
results are to be obtained, and, as a general 
rule, it should be stressed that the quenching 
temperature must be held to within 30 deg. C. 
of that recommended. For compositions of metal, 
such as dealt with in this Paper, foundrymen 
will not go far wrong if a quenching temperature 
of about 850 deg. C. is used for a first investi- 
gation. 

(To be continued.) 
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This Week’s News in Brief. 


Trade Talk. 


Stanton Iron Roaps have now been laid at 
Islington, West Ham, Millwall and Stanton. 

A VESSEL oF 4,000 tons has just been chartered 
to load pig-iron from Immingham to Philadelphia 
at the freight rate of 9s. for March loading. 

Merat Inpusrry,”’ the well-known organ 
of the lighter metal-working trades, has been ac- 
quired by Industrial Newspapers, Limited, of 49, 
Wellington Street, London, W.C.2. 

‘‘ ALUMINIUM Broapcast,”’ in its latest issue to 
reach us, describes the use of all-light-metal alloys 
for fire-escape ladders. The latest achievement is 
one reaching up 157 ft. and carrying 165 rungs. 

Messrs. Swan, Hunter & WicHAM RICHARDSON, 
LrurteD, Wallsend-on-Tyne, have obtained an order 
for a train-ferry steamer for service between Nanking 
and Pukow, China. It is also announced that the firm 
has reached an agreement with Messrs. Hughes, 
Bolckow & Company, Limited, Blyth, for the break- 
ing up of the White Star liner ‘‘ Corinthic.”’ 

A Nationat CONFERENCE on Office Management 
is scheduled to take place at the Park Lane Hotel, 
Piceadilly, London, W.1, on Friday, April 1, 1932. 
Tickets for the Conference, inclusive of luncheon 
and tea but not of wines, are 12s. 6d. each, and 
may be had by making application, accompanied by 
— to Mr. G. D. Gardner, 51, Palace Street, 
.W.1. 


THE FIRST ORDER placed with a Clyde shipbuild- 
ing firm by Russia has gone to Lobnitz & Com- 
pany, Limited, Renfrew. It is for a dredger which 
is to cost £40,000. The ship will be 197 ft. long, 
40 ft. broad and 14 ft. 9 in. in depth, designed for 
work at the entrance to Leningrad Harbour. She 
will be able to discharge dredgings into hopper 
barges at the rate of 2,400 cub. ft. per hr. The 
propelling machinery will consist of twin screws 
actuated by triple-expansion engines. 

THe GvUTEHOFFNUNGSHUTTE OF OBERHAUSEN, one of 
the companies belonging to the Haniel Combine, has 
signed a contract with the Chinese National Govern- 
ment for the erection of works in the neighbour- 
hood of Nanking for the production of pig-iron and 
rolled iron and stezl. The necessary capital for the 
venture is to be loaned to the Chinese Government 
by the Haniel Combine, the money being repayable 
in instalments. Building will not be started until 
normal conditions in China are restored. 

A FIRE occurred in the patternshop of Messrs. 
Babcock & Wilcox, Limited, Renfrew, last Wednes- 
day, when considerable damage was done. The 
dense fumes from smouldering wood rendered the 
firemen’s task very difficult, as it was impossible 
to get at the seat of the fire from outside the 
building and the heat was too great to permit of 
the men working inside. At the time of the out- 
break a large number of men were at work within 
the building, but all escaped unhurt. The fire will 
in no way affect the business of the foundry. 

Mr. Wrtt1am Downs, speaking at the annual 
meeting of the Scottish Iron & Steel Company, 
Limited, in Glasgow, said the 10 per cent. tariff 
would not assist very materially in meeting Conti- 
nental competition, which was not only iniquitous, 
but was sure to be very unprofitable to the Conti- 
nental manufacturers themselves. The 10 per cent. 
would probably be more useful in bringing about 
an improvement in the general trade of this coun- 
try, and that in turn would materially tend to 
benefit their branch of the trade, to some extent 
directly, but possibly to a greater extent in an 
indirect manner, in respect of a potential reduction 
of the present burden of taxation. 

A REDUCTION IN direct taxation, allowances for 
obsolescence, the carrying forward of losses, and the 
taxation of co-operative societies are among the 
suggestions submitted to the Chancellor of the Ex- 
chequer by the Federation of British Industries. 
The Federation, in a letter to Mr. Neville Cham- 
berlain, says that in common with all industrialists 
and traders, it regards as of primary urgency the 
relief of industry from some part of the burden of 
the present high rate of direct taxation. On the sub- 
ject of obsolescence, it is stated that the Federa- 
tion has urged from time to time that the legal 
barrier which disallows a claim for obsolescence 
unless machinery and plant is replaced, has deterred 
many manufacturers from equipping themselves with 
modern machinery to try out new processes, and also 
discourages the scrapping of old plant which could 
more economically be dispensed with where large 
rationalisation schemes are carried out. 


Company Reports. 


Vickers, Limited.—Dividend for 1931 of 5 per cent., 
less tax, on the ordinary shares. 

British Insulated Cables, Limited.—Final dividend 
of 10 per cent. on the ordinary shares, making 15 per 
cent. for 1931. 

Minerals Separation, Limited.—Final dividend of 
10 per cent., making a total distribution of 15 per 
cent. for the year. 

National Gas Engine Company, Limited.—Brought 
in, £29,292; loss for year, £15,086; preference divi- 
dend, £12,000; carried forward, £2,206. 

Swan, Hunter & Wigham Richardson, Limited.— 
Net profit, £164,576; brought in, £45,203; ordinary 
dividend of 5 per cent.; carried forward, £62,644. 

Cammeil, Laird & Company, Limited.—Loss for 
1931, after allowing for depreciation and debenture 
interest, £41,367, reducing the credit balance brought 
forward to £1,288. 

Ransomes & Rapier, Limited.—Net profit, £24,194; 
brought in, £14,218; dividend of 6 per cent., tax 
free, on the ordinary shares; to reserve, £10,000; 
carried forward, £18,119. 

D. Napier & Son, Limited.—Net profit, £21,562; 
brought in, £58,915; dividend on cumulative prefer- 
ence shares, £22,500; dividend on non-cumulative 
preference shares, £14,560; carried forward, £43,417. 

Coltness Iron Company, Limited.—Final dividend 
on the ordinary shares of 5 per cent., making 8 per 
cent. for 1931; brought in, £148,688; to redemption 
and depreciation, £60,000; carried forward, £156,172. 

Scottish Iron & Steel Company, Limited.—Profit 
for 1931 of £1,067. The preference dividend, requir- 
ing £13,500, is paid in full out of the amount 
brought in and a transfer from contingencies and 
depreciation reserve. 

Brown Bros., Limited.— Net profit, £67,071; final 
dividend of 74 per cent. on the ordinary shares, 
making 10 per cent. for the year; to reserve, £20,000 ; 
to reserve for staff past-service pensions, £5,000; 
carried forward, £39,089. 

Sir William Arrol & Company, Limited.—Trading 
profit for 1931, £95,874; net profit, £62,312; brought 
in, £20,540; preference dividend, £22,199; dividend 
on the ordinary shares of 15 per cent.; to general 
reserve, £25,000; carried forward, £22,302. 

Lancashire Dynamo & Crypto, Limited.—Profit 
for 1931, after provision of £6,762 for depreciation 
and £2,308 for debenture interest, £6,762; brought 
in, £7,323; dividends of 54 per cent. on the cumula- 
tive preference shares and 1} per cent. on the 
ordinary shares; carried forward, £7,802. 


Platt Bros. & Company (Holdings), Limited.—The 
directors announce that the dividends on the 44 
per cent. and 7 per cent. cumulative preference 
shares for the half-year ending March 25, 1932, will 
not be paid. The interest will be paid on the 34 
per cent. registered debentures. 

imperial Chemical industries, Limited.—Gross 
income, £4,668,685; brought in, £653,483; 
obsolescence fund, £1,000,000; income-tax, £260,395 ; 
profit available, £4,061,773; final dividend on the 
ordinary shares of 3 per cent., making 4} per cent. 
for the year; carried forward, £561,825. 

John Baker & Bessemer, Limited.—Surplus for 
1931 of £2,409 after meeting all charges except de- 
preciation. The six months’ dividend on the prefer- 
ence shares has been paid out of the amount brought 
in, leaving a balance of £14,612, which, added to 
the year’s surplus, makes £17,022 to be carried 
forward. 


New Companies. 


Wye Foundry Company, Limited, Wednesfield 
Road, Willenhall, Staffs.—Capital £5,000. Directors: 
E. J. and Mrs. J. M. Yardley. 

Armstrong Bros., Limited.—Capital £2,000. Iron- 
founders. Directors: . Reid Armstrong, 55. 
Brighton Road, Dublin; 8. H. and 8. R. Armstrong. 


British Pump & Engineering Company, Limited.— 
Capital £5,000. Directors: A. G. Langdon, G. M. 


Gibbins, E. F. E. Howard, M. E. Brown and E. P. 
Shaw. Solicitors: Hepherd, Winstanley & Pugh, 
5-7, Albion Terrace, Southampton. 
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Personal. 


Mr. W. H. Littteton, of Messrs. J. W. Jackman 
& Company, Limited, Manchester and London, has 
changed his home address to 8, Worbeck Road, 
Anerley, London, 8.E.20. 

Mr. D. R. Witson, one of H.M. Deputy Chief 
Inspectors of Factories, has been appointed H.M. 
Chief Inspector of Factories, in succession to Sir 
Gerald Bellhouse, who will retire on April 13 next 
on attaining the age of 65. Mr. G. Stevenson 
Taylor will be promoted to the rank of Deputy 
Chief Inspector in succession to Mr. Wilson. 


Mr. Summers Hunter has accepted the honorary 
fellowship of the North-East Coast Institution of 
Engineers and Shipbuilders, of which he is a Past- 
President, and he will receive the diploma at the 
general meeting of the Institution on April 15. The 
honour is being conferred in recognition of the 
prominent part Mr. Hunter has taken in the marine 
engineering industry in Great Britain during the 
last 50 years; of his pioneer work in the welfare, 
education and training of apprentices, and of his 
great interest in, and contributions to, the progress 
of the Institution. 


Obituary. 

Mr. Joun Fiecpine, founder of Messrs. Fielding 
& Platt, Limited, engineers, of Gloucester, died 
recently, at the age of 82. He took a leading part 
in the conduct of the business from its inception in 
1874 up to a few years ago. 

WE reGRET to learn, by the last mail from South 
Africa, of the recent death of Mr. A. B. Mackay, 
of Messrs. Wright, Boag & Company, of Johannes- 
burg. He was a frequent visitor to Great Britain, 
and invariably paid a visit to this office. 

Mr. JosepH WitiiaM REED, whose death in his 
74th year has occurred at South Boldon, Sunder- 
land, was for many years manager of the engineering 
works of Messrs. Palmers Shipbuilding & Iron Com- 
pany, Limited, Jarrow, and before moving to the 
Tyne held a similar position with Messrs. Fawcett, 
Preston & Company, Limited, at Liverpool. He 
retired in 1914, but on the outbreak of war he be- 
came engineering manager to Messrs. W. Doxford 
& Sons, Limited, Sunderland. 


Iron and Steel Output in February. 


The National Federation of Iron and Steel 
Manufacturers reports that there were 71 fur- 
naces in blast at the end of February, a net 
decrease of five since the beginning of the month, 
six furnaces having ceased operations and one 
furnace having been blown in. The production 
of pig-iron in February amounted to 318,100 
tons, compared with 330,000 tons in January and 
318,200 tons in February, 1931. Production in- 
cluded 75,400 tons of hematite, 120,000 tons of 
basic, 105,600 tons of foundry, and 10,600 tons 
of forge pig-iron. 

The output of steel ingots and castings 
amounted to 480,600 tons, compared with 429,700 
tons in January and 486,400 tons in February, 
1931. 


FEARS HAVE BEEN expressed that Dominion lead 
and zine producers would exploit the advantage con- 
ferred by the new British 10 per cent. duty. Mr. Colin 
Fraser, the managing director of the Broken Hill 
Associated Smelters, in a statement cabled from 
Australia, points to the very high protection enjoyed 
by the United States producers, who have, and export, 
a surplus of both metals, and also by French pro- 
ducers. Australia, Canada and Burma produce 23 
per cent. of the world’s lead supply, while the 
Empire consumes 21 per cent. of what is available. 
The Empire is capable of supplying all the zinc it 
requires, and also all the zine concentrates. The 
statement concludes: ‘‘ The position for some time 
past has been that Empire producers have been 
unable to sell, and that curtailed production has 
been necessitated by unremunerative prices. It is 
hoped that the preference granted by the new tariff 
will increase the market for Empire producers and 
place them in the more’ fortunate position which the 
American and French producers have long occupied. 
The fact that lead and zinc production, owing to 
abnormally low prices, could not be carried on in 
Australia except for the benefit of the adverse 
exchange rate on London, renders British preference 
a matter of the greatest importance to Australia.”’ 
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Raw Material Markets. 


Although the actual turnover in the iron and 
steel markets has not increased, there is a decidedly 
more optimistic tone. .More inquiries are in circu- 
lation, from both home and overseas buyers, while 
a steady business on a small scale is being done 
with the latter. It is encouraging to note that the 
output of steel last month was the biggest recorded 
since March, 1931, the production of steel ingots and 
castings in February amounting to 480,600 tons, 
compared with 429,700 during January. 


Pig-Iron. 


MIDDLESBROUGH.—Little export business is 
being done, owing to increased competition from 
foreign iron. Larger quantities of Indian pig-iron 
are arriving in Scotland, with adverse effect on the 
sales of the Cleveland product; in spite of the fact 
that the latter is offered at a special price at Grange- 
mouth. Prices to all destinations except Scotland 
are unchanged at:—No. 1 Cleveland foundry iron, 
6ls. per ton; No. 3 Cleveland G.M.B., 58s. 6d. ; 
No. 4 foundry, 57s. 6d.; No. 4 forge, 57s. per ton. 

New business is scarce in the East Coast hematite 
market. Several cheap offers are being made by 
merchants who have had stocks left on their hands. 
The quoted price for mixed numbers is 63s. 6d. 
per ton. At this level the price has steadied, and 
premiums are now being quoted for forward 
delivery. The West Coast hematite market is also 
experiencing a stagnation in business. Prices are 
low, but consumers are only buying from hand to 
mouth. 


LANCASHIRE.—Midlands brands have met with 
a better sale in this district. The light-castings 
industry is better employed than it was a fortnight 
ago. For delivery to users in the Manchester price 
zone, Derbyshire, Staffordshire and North-East 
Coast irons are all quoted at 67s. per ton, with 
Northants at 65s. 6d., Derbyshire forge iron at 62s., 
Scottish No. 3 at from 86s. 6d. to 87s.. West Coast 
hematite at about 81s. and Indian pig-iron at about 
77s. 6d. 


MIDLANDS.—There has been no alleviation of 
the depression prevailing in the pig-iron market. 
Sales are on a very limited scale, and several of the 


‘furnaces are putting part of their output intc stock. 


Nearly all the foundries have short orde)-books; 
consequently, they are only buying small parcels to 
cover their immediate needs. Quotations remain at 
62s. 6d. per ton for No. 3 Northants and 66s. for 
Derbyshire, North Staffs and Lincolnshire No. 3, 
delivered Birmingham and Black Country stations. 
Little Cleveland iron is being bought, the price 
working out to about 74s. 3d. delivered. Foreign 
irons are also of little interest. 


SCOTLAND.— Quiet conditions continue to rule in 
the Scottish pig-iron market. There is a virtual 
stoppage of shipbuilding on the Clyde, while many 
of the light foundries are only working three days 
per week. No. 3 Middlesbrough finds few buyers 
at 58s. 6d. per ton f.o.t. Grangemouth. Other 
English makes are offered at about Is. per ton less. 
No Continental iron is being offered, although steel 
of similar origin is being offered at lower prices than 
ever. in spite of the tariff. 


Coke. 


There is little change to report in the condition of 
the market, forward buying being almost entirely 
absent. Quotations vary from 35s. to 37s. 6d. per 
ton for Durham foundry coke, and from 30s. to 45s. 
per ton for Welsh makes, delivered in the Birming- 
ham area. Special prices can be arranged for heavy 
tonnages. 


Steel. 


The finished-steel markets show little improvement. 
The demand for heavy material remains abnormally 
low, principally owing to the depression in the ship- 
building industry. Consumption in the lighter sec- 
tions is steady. Home producers of semis are doing 
a steady business and are maintaining their rates. 
In the meantime Continental semis are available at 
a low price. but little business is being done. as 


consumers of that class of material have built up 
heavy stocks during the last two or three months. 
A few forward inquiries are circulating, but sub- 
stantial premiums are asked, in view of tariff possi- 
bilities. 


Scrap. 


In the Cleveland scrap iron and steel market the 
most noticeable feature is the slump in steel scrap. 
Ordinary heavy cast iron is realising 42s. 6d. per 
ton, and good machinery quality 45s. Light cast- 
ings remain at 36s. In the Midlands the iron- 
founders are very quiet, and prices offered for scrap 
iron are low. For machinery quality, broken into 
cupola sizes, 45s. to 47s. 6d. per ton is offered, 
42s. 6d. for good heavy material and 37s. 6d. to 
40s. per ton for clean light metal. 


Metals. 


Copper.—The news of the new cut in production, 
to begin on April 1, has had little effect on the 
course of the market, owing to the continued low 
level of world consumption. More metal is being 
offered by the American Customs smelters at about 
4 cent. less than the official quotation. which remains 
at 6% cents per Ib. c.if. The price of standard 
copper on the London market has averaged about 
£33 during the past week, there being a slight fall 
towards the end, owing to an improvement in the 
sterling exchange. There has been little buying by 
consumers, who continue to pursue a hand-to-mouth 
policy. It is also reported that the stocks held by 
European consumers are at a low ebb, but industry 
remains too depressed for there to be any general 
revival in buying. 

Closing quotations : 

Cash.—Thursday, £32 17s. 6d. to £33; Friday. 
£33 12s. 6d. to £33 15s.; Monday, £32 13s. 9d. to 
£32 15s.; Tuesday, £32 16s. 3d. to £32 17s. 6d. 

Three Months. — Thursday, £32 17s. 6d. to 
£33; Friday. £33 12s. 6d. to £33 15s.: Monday. 
£32 15s. to £32 16s. 3d.; Tuesday. £32 18s. 9d. 
to £33. 


Tin.—Proposals are being made for a further cur- 
tailment of output, and even for the reconstruction 
of the Pool, whose activities are restricted by the 
enormous stocks of unsold metal which it now holds. 
As yet, however, nothing has been decided on. 
The standard market has fluctuated slightly, owing 
to irregular buying by consumers, many of whom 
are inactive, with the exception of the Welsh tin- 
plate mills, whose output has recovered from its 
recent low levels. The industrial situation in 
America remains unrelieved, production in the tin- 
plate and motor-car industries continuing at a low 
level. The February statistics showed a very poor 
consumption of tin. 

Official closing prices :— 

Cash.—Thursday, £128 10s. to £128 12s. 6d.: 
Friday, £130 2s. 6d. to £130 7s. 6d.; Monday, 
£127 7s. 6d. to £127 10s.; Tuesday, £127 15s. 
to £128. 

Three Months.—Thursday, £130 2s. 6d. to 
£130 5s.; Friday, £131 17s. 6d. to £132 2s. 6d. ; 
Monday, £129 to £129 2s. 6d.; Tuesday, £129 10s. 
to £129 12s. 6d. 


Speiter.—The demand for this metal has remained 
fairly steady throughout the week. Galvanised wire- 
netting works have booked a number of large export 
orders, but, otherwise, the consuming industries 
report no improvement in their business. 

Daily fluctuations :— 

Ordinary.—Thursday, £12 Ils. 3d.: Friday. 
£12 18s. 9d.; Monday, £12 12s. 6d.; Tuesday, 
£12 8s. 9d. 


Lead.—The market has been dull, buying being 
slack. in view of the heavy buying before the tariff 
came into operation. Would-be purchasers are also 
afraid of being called upon to pay the 10 per cent. 
duty on foreign metal, while they are asked to pay 
a premium for Empire lead of about £1 per ton. 

The week’s prices have been :— 

Soft Foreign (Prompt).—Thursday, £12 10s. ; 
Friday, £12 10s.; Monday, £12 2s. 6d.; Tues- 
day, £12. 


Marcu 24, 1932. 


. 
An Optimistic Firm. 

Colonel Alan Stein, chairman of Messrs. J. G. 
Stein & Company, Limited. Castlecary and 
Bonnybridge, presiding at the 13th annual 
social meeting and dance given to employees, 
said that since the last meeting their Denny works 
had been closed down permanently owing to the 
exhaustion of the raw material. Those works had 
been in operation for 34 years. and while they em- 
ployed fewer hands than any of their other works 
they regretted the necessity for closing them. They 
had thus severed their direct connection with the 
building trade and now concentrated on refractories, 
which had always been their main production. They 
were at present busy extending their new works at 
Manuel, and by May 1 would be able to double 
the output there. It might appear strange to some 
that they should be extending in depressed times, 
but the extension was necessary in order to get the 
output up to an economical figure. It was also 
desirable to have two kilns so as not to have all 
their eggs in one basket. The extensions in any 
case were evidence of their confidence in the future 
of the country’s trade and of their ability to obtain 
a good share of it. While at Castlecary they had 
a continuous kiln 1.000 ft. long, which was, he 
thought, with one exception the longest in the 
world, they had, at Manuel. tunnel kilns which 
were of a different type and each 532 ft. long, and 
were without exception the longest of their type in 
the world, and by May 1 they would have at 
Manuel a plant which in lay-out and equipment 
would be second to none. 

The country had been fighting a losing battle in 
recent years for a proper share of world trade, 
due, he thought, in the main, to their costs of pro- 
duction being higher than those of their competitors. 
On top of this they had the general dislocation of 
credit and collapse of world trade due, broadly 
speaking, to the aftermath of war. He thought 
the most striking illustration*of the depth of the 
depression in the iron and steel industry, on which 
they themselves depended for so much of their 
business, was the fact that a few moyths ago there 
was only one solitary blast furnace at*work in Scot- 
land. Since this country was forced to abandon 
the gold standard the depreciation of the £ had 
the effect of reducing their export prices, and with 
the existing determination to balance the Budget 
and their trade he thought they were at last at the 
dawn of brighter times. Their firm had passed 
through the depression with less unemployment than 
had been general. Their output of refractories last 
year, while much below their capacity, was actually 
greater than in 1930. He attributed that to the 
fact that they had gone on steadily improving their 
products, and while it was not easy for workers 
in a large concern to have the same pride of craft 
as in the old days of small-scale production, they 
would all have some feeling of satisfaction in a 
job well done and in knowing the produce of their 
labour gave satisfaction. Their products had to 
stand up to severe conditions in furnaces of all kinds 
at home and abroad. He took that opportunity of 
thanking all for the part they had played in raising 
the standard of quality. 


Metallurgy and Engineering.—Sir Henry Fowler, 
in the course of his presidential address to the 
institute of Metals at the annual meeting in London 
recently, said no engineer could be _ properly 
equipped for his work unless he had some knowledge 
of metallurgy. An engineer nowadays had to deal 
with such a wide range of subjects and problems 
that his education covered so long a period that the 
age at which he could start his professional career 
was becoming much later than formerly. Undoubt- 
edly the broad base on which an engineering train- 
ing should be built ought to include a course of 
instruction in metallurgy. This should not be 
ferrous only, since those non-ferrous metals and their 
alloys which were becoming of increasing practical 
engineering importance were developing in useful- 
ness so rapidly that it was only the specialist who 
could hope to have an intimate knowledge of the 
properties of them all. A general knowledge of 
those most frequently met with and used should be 
obtained by all engineers. 
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LENGARNOCK’ CLYDEEMONKLAND 


COLVILLES LIMITEL 
GLASGOW 


CAST IRON FLANGED PIPES 
2in—12in. & CONNECTIONS. 24 in. dia. 


WE HAVE FIFTY-TWO YEARS OF ACCUMULATED EXPERIENCE AND METAL PATTERNS. 


JAMES & RONALD RITCHIE, LTD., 
Telephone: 3352 (2 Lines. MIDDLESBROUGH. | Telegrams: “Ritchie, Middlesbroagh.” 
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14 
COPPER. 
Standard cash WM 2 
Three month< 8 
Electrolytic -- 610 0 
Tough 35 5 0 
Best selected an 
India we -- 47 00 
Wire bars .. 
Do., May ew 
ingot bars . = & 
H.C. wire rods -- 41 00 
Off. av. cash, - 3619 8 
Do., 3 mths., Feb. -- 8614 2 
Do., Sttlmnt., Feb. -- 8619 33 
Do., Electro, Feb. 4115 115 
Do., B.S., Feb. .. 4010 0 
Do., wire bars, Feb. .. 42 4 33 
Solid drawn tubes 10d. 
Brazed tubes 10d. 
Wire 3d. 
BRASS. 
Solid drawn tubes 
Brazed tubes 11jd. 
Rods, drawn 
Rods, extd. or rild. 43d. 
Sheets to 10 w.g. 73d. 
Wire 7d. 
Rolled metal 73d. 
Yellow metal 43d. 
Do. 4 x 4 Squares 5}d. 
Do. 4 x 3 Sheets 53d. 
TIN. 
Standard ca=h 1227 15 
Three month- 129 lo 
English 129 0 6 
Bars.. 130 1 0 
Straits oe 130 12 6 
Australian .. 128 1 ti 
Eastern 135 1 0 


Banca (nom.) 
Off. av. cash, Feb. 


— 


7 Do., 3 mths., Feb. 23 
v Do., Sttlmt., Feb. 139 62 
q SPELTER. 
Remelted .. -- 100 5 O 
Hard ‘ - 000 
AAS Electro 99.9 oe -- 1417 6 
English ee - 1 7 6 
india oe IL lO 
Zine dust .. ee -- 200 
Zinc ashes .. O 
Off. aver., Feb... Mil 
Aver. spot, Feb. .. 13.17 55 
LEAD. 
Soft foreign Ppt. on 
Off. average, Feb, -- Mill 3 
Average spot, Feb. MI 2 
ZING SHEETS, &c. 
Zine sheets, English -. 2410 0 
Do., V.M. ex-whf. - 2215 0 
Rods oe O00 
Boiler plates 
Battery plates _ 
ANTIMONY. 
i Special brand Eng. -- 40 00 
Chinese... ee - 2% 00 
Crude oe ee 2 00 
QUICKSILVER. 
Quicksilver 1885 0 
FERRO-ALLOYS AND 
STEEL-MAKING METALS. 
¥erro-silicon— 
710 0 
45/50% 1112 6 
15% 1715 0 
vanadium— 
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WEEKLY PRICE CURRENT. 


Ferro-moly bdenum— 

a c. free, 4/2, plus 55%, per lb. 

of 
Ferro-titanium— 

23/25% carbon-free 1} }d. Ib. 
Ferro-phosphorus, 20/25% .. £21 10 0 
Ferro-t' iten— 

80/85% - 1/8 lb. plus 20% 
Tungsten metal powder— 

98/99% 1/11} lb. plus 20% 
Ferro-chrome— 

2/4% car. .. £37 10 O 

4/6% car. . £2 0 0 

6/8% car - £23 7 6 

8/10% car. -. £23 0 0 
Ferro-chrome— 

Max. 2% car -. £40 6 


» 
Max. 1% car. ee -- £55 0 0 
Max. 0.70% car. .. . £57 10 0 
70%, carbon-free .. 1/14 Ib. 
Nickel—80/99.5% .. £230 to £235 
Ferro-cobalt .. ne 9/9 Ib. 


Aluminium 98/99% .. . £95 0 0 
Metallic chromium— 

96 /98%, 3/- lb. 
Ferro- manganese (net) 

76/80% ioose £10 15 Oto 5 

76/80% packed£11 15 Oto £12 5 0 


76/80% export (nom.) £9 0 0 
Metallic m 
94/96%, carbon-free 1/6 lb. 


Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 

Per ib. net, d/d buyers’ works. 
Extras— 

Rounds and aaa 3 in. 


and over 4d. lb. 
Rounds and squares, under 

3 in. to } in. 3d. lb. 
Do., under } in. to in... 1/- Ib. 
Flats, } in. x fin. to under 

im. .. Bh. 
Do., under } in. x } in. 1/- |b. 


Bevels of approved sizes 
and sections .. 6d. lb. 
Bars cut to length, 10% extra. 


SCRAP. 
South Wales— Sead 
2 7 


Heavy steel 5 Oto2 6 
Bundled steel and 

shrngs. .. 117 6tol 18 6 
Mixed iron and 

steel ae 2 0 Ote2 1 0 
Heavy castiron 2 6 Oto2 7 & 
Good ~~ for 

foundries 290 


Cleveland— 


Heavy steel 


11 0 
Steel turnings is 112 6 
Cast-iron borings .. 
Heavy forge ee o S31 @ 
W.I. piling scrap .. = es 
Cast-iron scrap 2 2 6to2 5 0 
Midlands— 
Light cast-iron scrap 
Heavy wrought iron ses 
Steel turnings, f.o.r. 126 
seotland— 
Heavy stee) 117 6to2 0 0 
Ordinary cast ircn 28 0 
Engineers’ turnings - 19 0 
Cast-iron borings . 25 8 
Wrought-iron piling 25 0 
Heavy machinery . . 212 6 
London—Merchants’ bu rices 
delivered 
Copper (clean) .. 200 
Brass - 2100 
Lead (less usual draft) - @ 
Tealead .. - 8 00 
Zinc 6 0 0 
New aluminium cuttings . . 72 00 
Braziery copper .. - 24200 
Hollow pewter -- 8000 
Shaped black pew ter. 60 0 0 


PIG-IRON. 
(f.0.t. unless otherwise stated.) 


Foundry No. | 61j- 
Foundry No. 3 58/6 
Foundry No. 4 57/6 
Forge No. 4 57/- 
Hematite No. 1 64/- 
Hematite M/Nos. . . 63/6 
N.W. Coast— 

Hem. M/Nos. d/d Glas. . 73/- 

d/d Birm. ° 84/6 
Malleable iron djd Birm. 117/6 


Midlands— 
Staffscommon* .. 


» No.4 forge* 61/- 

» No.3 fdry.* 66 /- 

» Cold blast, ord... 

» roll iron 
Northants forge* .. os 57/6 
»  fdry. No. 3* 62/6 
fdry. No. 1* 65/6 
Derbyshire forge* . . oe 61/- 
fdry. No. 3* . 66 /- 
i fdry. No. 1* .. 69/- 
basic* . 
*d/d Black Country dist. 
Ncotland— 
Foundry No. 1 72/- 
No. 3 69 /6 
Hem. M/Nos. d, a. 68/6 
Shettield (d/d district)— 
Derby forge ‘a 58/6 

»  fdry. No.3. 63 /6 
Lincs forge 

»  fdry. No. 3. 633 
E.C. hematite T4yjo 
W.C. hematite 83/6 

Lancashire (d/d eq. Man. - 
Derby forge 62/- 

»  fdry. No. 67/- 
Staffsfdry. No.3 .. 67 /- 
Northants fdry. No.3... 65,6 
Cleveland fdry. No. 3 67/- 


Dalzell, No. 4 <> 102/6 to 105 /- 


Glengarnock, No, 3 86/6 to 87/- 

Clyde, No. 3 86/6 to 87/- 
Monkland, No. 3 86/6 to 87)/- 
Summerlee, No. 3 86/6 to 87/- 
Eglinton, No. 3 36,6 to 87/- 
Gartsherrie, No. 3 86/6 to 87/- 
Shotts, No. 3 86/6 to 87/- 


FINISHED IRON AND STEEL. 


Usual District deliveries for iron; delivered 
consumers’ station for steel. 


lron— £s. d. ga 
Bars(cr.) .. 915 O0told 0 0 
Nutand bolt iron8 7 6to 810 0 
Hoops -- 1010 Otol2 0 0 
Marked bars (Staffs) f.o.t. 12 0 0 


Gas strip 1010 Otol2 0 0 
Bolts and nuts, in. x 4in. 12 2 6 
Steel— 

Plates, ship, etc. 8 15 Oto 817 6 
Boiler plts. §10 Oto 9 5 0 
Chequer pits. 10 7 6 
Angles 8 7 6 
Tees 
Joists 815 0 
Rounds and squares, 3 it in. 

to 54 in. 97 6 
Rounds under 3i in. ‘to fi in. 

(Untested) 6 15 O& up. 
Flate—8 in. wide and over 8 12 6 

» under 8 in. and over5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates . 12 00 
(Staffs) 910 0 
Black sheets, 24g. 8 00to 8 10 0 
Galv. cor. shts. 910 0tol0 0 0 
Galv. flatshts. 10 00toll O O 
Galv. fencing wire, lain 1210 0 
Billets, 6to5 12 6 
Sheet bars .. 415 005 5 0 
Tin bars... - 415 0 
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Per Ib. barie. 
Strip oe 10ja 
0 we. 

12 
Tubes .. oe oo 
Castings . 
Delivery 3 owt. free. 


10% phos. cop. £30 above B.S. 


15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. CLIFFORD & Son, Luurrmp. 
NICKEL SILVER, &c. 
Per lb. 
Ingots for raising 7d, to 1/1 
Rolled— 
To Qin. wide .. 1/1 to1/7 
To 12 in. wide’ .. 1/1} to 1/7} 
To l5in. wide .. 1/14 to 1/73 
To 18in. wide .. 1/2 tol/8 
To 2lin. wide .. 1/23 to 1/8 
To 25 in. wide 1/3 tol/9 


Ingots for spoons and forks 7d. to] 


Ingots rolled to spoon size 10d. to 1 64 
Wire round— 
to 10g. 1/43 to 1,113 


with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/34 upwards. 
AMERICAN IRON AND STEEL. 
At Pittsburgh unless otherwise stated. 
Do 


is. 
No. 2 foundry, Phila. 15.04 
No. 2 foundry, Valley -- 15.00 
No. 2 foundry, Birm. .. 
Basic “s 16.39 
Bessemer . . 17.39 
Malleable .. ic 
Grey forge 15.89 
Ferro-mang. 80% ,. seab 75.00 
O.-h. rails, h’y, at mill .. .. 43.00 
Billets... 27.00 
Sheet bars 26.00 
Wire rods ee 37.00 
Cents. 
Iron bars, Phila. . 3.32 
Steel bars . . 1.50 
Tank plates 1.00 
Beams, etc. 1.50 
Skelp, grooved steel 1. 
Skelp, sheared steel 1.50 
Steel hoops 1.63 
Sheets, black, No. 24 2.20 
2.85 


Sheets, galv., No. 24 

Wire nails 

Plain wire 

Barbed wire, galv. ae 

Tinplates, J00-lb. box .. 

COKE (at ovens). 

Welsh foundry 22/6 to 27,6 
» furnace .. 17/6 to 18,- 

Durham and Northumberland— 


»  foundry.. 14/6 to 15,/- 

» furnace 14/- to 14.6 


TINPLATES. 
f.o.b. Bristol Channel porte. 


L.C. cokes 20 x 14 per box 16 - 
28x20 32/- 
20x10 ,, 23/- 
18} x 14,, 16/74 
C.W. 20x14 ,, 14/- 
” 28x20 ,, 30/- 
18% x 
SWEDISH CHARCOAL, IRON & STEEL. 
Pig-iron .. £6 0 Oto £7 0O 
Bars, hammered, 
basis. £16 10 Oto £17 0 6 
Bars and nail- 
rods, rolled, 
basis £15 17 6 to £16 5 6 
Blooms £10 0 Oto £12 0 6 
Keg steel £32 0 0 to £33 0 6 
Faggot steel £18 © 0 to £23 0 © 
Bars and rods 
dead soft, st’) £10 0teo £12 0 0 


All per English ton, te o.b. Gothenburg. 
[Subject to an exchange basis of 
Kr. !8.16 to £1.] 
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1,50 
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TUBES AND FITTINGS. Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
Current Discounts. ead eae 

Puten, Mar. 17 36 10 0 No change Mar. 17 .. 12915 dec. 25)- .. 121 Bine. 7/6 

| . 18 .. 3610 0 » 18 .. 13110 O ine. 35/- OSS. 
rates -- Ge 524% au » 21 .. 12815 O dec. 55/- 2 . 6dec. 6 

DAILY FLUCTUATIONS. 
Standard Copper (cash). Standard Tin (cash). Zinc Sheets (English). Lead (English). 

Mar. 17 .. 3217 6 dec. 10/- Mar. 17. .. 128 10 O dec. 25,- Mar. .. 2410 O No change Mar. 17 .. 1410 Oine. 5/- 
18 .. 3312 Gine. 15/- 18 .. 130 2 6 ine. 32/6 oe 18 .. 1410 O No change 
21 .. 3213 18/9 21. 127 7 55/- 21 .. 4 5 Odec. 
2 .. 32136 3 ine. 26 22 .. 129 15 O ine. 7/6 


AVERAGE MONTHLY PRICES OF STEEL BOILER PLATES IN ENGLAND. 


Year. Jan Feb. March April May June July Aug Sept. Oct. Nov Dec. Rf 
$a & £s. 4 £s. d. £s. d. £s. d. £s. Sa. 4 $s. d d £s. 4. 
1895 415 O 515 0 512 6 512 6 515 O 517 6 515 0 517 6 6 0 O 6 0 O oe 2-@ 6 0 O 5 16 104 
1896 65 0 0 6 0 0 $2es6 $26 626 6 0 O 6 0 0 6 0 0 6 0 0 e ¢ «6 610 0 610 0 626 
1897 610 0 610 0 610 0 a a 6 2 6 6.3 ¢ $3 ®6 6 0 0 6 0 0 6 00 6 7 6 610 0 65 5 
1898 610 0 68 9 68 9 610 0 615 0 618 9 617 6 617 6 . 2 © 615 0 7 0 0 7 5 O 615 3g 
1899 7s @® 8 0 0 s2es6 8 2 6 8 5 0 8 5 0 812 6 812 6 815 0 815 0 9 2 6 o 5 0 817 38¢ 
1900 es 9 5 O 9 7 6 910 0 912 6 10 5 O 10 5 10 5 O 5 0 10 0 | 91d 9 15 10 
1901 95 0 9 5 0 815 0 810 0 810 0 710 0 715 0 715 0 715 0 7Hm @ i FB s 715 0 8 $11 
1902 776 700 712 6 712 6 712 6 710 0 710 0 710 0 710 0 710 0 710 0 710 0 797 
1903 710 0 710 0 715 0 75 0 750 7 5 0 75 0 700 700 700 7 ¢@ 617 6 7 311 
1904 612 6 615 0 700 700 700 700 7 00 700 700 700 700 700 #£+«(61811 
1906 sia 617 6 617 6 617 6 617 6 617 6 617 6 617 6 617 6 610 0 7650 8 0 0 8300; 718 
1906 8 00 8 Vv O 800 8 0 0 8 0 0 8 00 8 0 0 8 00 8 00 8 0 0 8 0 0 810 0 | 8 010 
1907 . 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 810 0 8 0 0 300 | 8 8 4 
1908 710 0 710 0 710 0 750 76 8 7 5 0 700 a 700 700 700 700; 7390 
1909 700 700 700 700 700 615 0 615 0 615 0 700 700 700 700! #618 9 
1910 700 700 713 7 5 0 750 750 a. 75 0 750 710 0 710 0 710 0; 761 
1911 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 710 0 7140, 710 4 
1912 718 9 8 00 8 0 0 $76 810 0 810 0 810 0 815 0 816 3 900 920 9 5 0 811 2% 
1918 95 0 95 0 9 5 0 95 0 9 5 6 9 5 0 9 5 0 819 0 815 0 8 5 0 715 0 715 0 | #817 0 
i914—Cti«x 715 0 715 0 715 0 713 9 710 6 75 0 700 8 0 0 ss 8 5 0 8 5 0 85 0, 71513 
1915 oe 814 0 910 0 917 6 1010 0 1010 0 11 0 0 11 00 11 0 0 11 00 ll 4 0 12 0 0 13 00 | 1015 & 
1916 oot BO 8 13 00 13 0 1215 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 12 1211 
1917 ee! 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 | 1210 0 
1918 --+ 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 1210 0 } 1210 0 
1919 --| 18 0 0 15 0 0 15 0 0 Ba] 0 19 5 0 1917 6 21 00 2110 0 2110 0 2110 0 2115 0 2310 0 189 9 
1920 <“ 2 F 28 0 0 28 5 0 2810 0 29 5 O 30 0 0 30 0 0 30 0 30 10 0 31 00 31 o,3100 20 9 2 
1921 ~— wee © 29 0 0 25 0 0 25 0 0 25 0 0 23 0 O 21 0 2010 0 19 0 1710 0 14600 1416 0 219 
1922 --| 1410 O 1410 0 1410 0 1410 0 1410 0 13 1 8 1310 0 1215 0 1210 9 1210 0 1210 0 12 6 0 | 1810 9 
1923 at 2 9 13 6 O 1400 1400 1400 1400 1312 6 13600 13040 13 00 13 0 0 1310 0 | 18 9 ht 
1924 -- 1310 0 1310 0 13 10 0 1310 0 1310 0 1310 0 1310 0 1400 1400 1311 0 13 5 0 13 5 0 |} 131011 
1925 ol in @ 13 5 0 13 5 0 13 10 1215 0 1215 0 1215 0 1215 0 27 6 1114 0 1110 0 1110 0 | 1201 6s 
1926 | Bw Ss 1110 0 1110 0 11 5 0 11 5 0 11 6 0 11 5 0 11 5 0 11 5 O 11 50 11 5 0 1560/2168 
1927 11 5 0 11 5 0 11 6 11 2 6 11 00 11 00 11 00 1016 0 1010 1010 1010 0 | 1019 
1928 «| 0 O 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 1010 0 | 010 0 
1929 -- 1010 0 1010 0 10 10 O 1010 0 1010 0 1010 0 1010 0 10 5 0 10 1 3 10 1 3 10 1 8 10 17 j 10 6 
1930 10 2 9 10 3 5 10 3 9 10 3 9 10 3 6 10 2 6 10 2 6 10 2 6 10 2 2 919 6 916 3 916 3 | 10 1 6 
1981 915 0 915 0 915 0 910 11 9 69 9 5 0 7 8 9 7 9 9 8 9 959 9 5 6 9 9 6 9 9 4 
1982 95 0 9 2 6 - J 
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ILLIAM JACKS 


7 WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


All 


PIG 
~ 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 
13, RUMFORD STREET, LIVERPOOL. 


grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


ILLIAM JACKS COMPANY, 


GLASGOW. MIDDLESBROUGH. _ 
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FOUNDRY TRADE JOURNAL. 


Marcu 24, 1932. 


SMALL ADVERTISEMENTS. 
Notice. 

Senall Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


SITUATIONS WANTED. 


OREMAN PATTERNMAKER nine years. 
Foundry and Patternshop Manager two 
years, desires change; modern methods, P.W 
or D.W.; extensive experience internal-combus 
tion, steam, pumps, general; do own estimat- 
img; excellent references: age 35 —Box 122. 
Offices of Tue Founpry Trapr Journar, 49. 
Wellington Street, Strand, London, W.C.2 
DATTERN MAKER DRAUGHTSMAN. 
aged 23. secondary education. seeks pro 
gressive post in modern foundry. Experience 
includes 5 years in engineering and automobile 
patternshops, followed by over 24 years in D/O 
of prominent machine-tool makers (present 
position).—Box 134, Offices of Tur Founpry 
Trave Journar. 49. Wellington Street. Strand. 
London, W.C.2 


EMPLOYMENT REGISTER. 


Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry Trape JouRNAL. 


Oorrespondence should be addressed to the 
General Sscretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with 

a candidate should write to the General Secre- 
im, quoting identification number. 


XPERIENCED and well-known Foundry 
Manager is open to consider new engage- 
ment. Has had complete control of large foun- 
dries engaged in all branches of ivonfoundry 
work. from small repetition work to castings of 
50 tons. (168) 
Manager seeks re-engagement : 
first-class experience on highest- 
class ion and brass castings, including pumps. 
cranes, and repetition work. Good technical 


Fou NDRY 


5 ve ars’ 


knowledye Age 49. (169) 
PATENTS. 
HE Proprietor of British Patent No. 
306320. dated Apri! 13, 1928. relating to 


‘Improvements in Corrosion-Resistant Ferrous 
Alloys and Method of Making Same,”’ is 
desirous of entering into arrangements by way 
of a licence or otherwise on reasonable terms 
for the purpose of exploiting the above patent 
and ensuring its practical working in Great 
Britain.—All inquiries to be addressed to B. 


Sincer, Steger Building, Chicago. Illinois. 


HE Proprietor of British Patent No. 

265832. dated April 3. 1926. relating to 
‘** Gridwork for Cowper Stoves. Air Heaters. 
tegenerators and the Like.’ is desirous of 
entering into arrangements by way of a licence 
or otherwise on reasonable terms for the pur- 
pose of exploiting the above Patent and ensur- 
ing its practical working in Great Britain.—All 
inquiries to be addressed to F. Heron Rocers. 
Bridge House, 181. Queen Victoria Street. 
London, E.C.4. 


PUBLICATION. 


YLAND’S DIRECTORY of the Coal, Iron, 

Steel, Tinplate, Metal, Engineering, Hard- 
ware and Allied Trades. 1932 edition. Now 
ready. Price 42s., bound in  cloth.— 
Inpustriat Newspapers, Lrp.. 49, Wellington 
Street. Strand, London, W.C.2. 


PROPERTY. MACHINERY—Continued. 
MAGNIFICENT THEEL Moulding Machines. One each 
4 ft. 6 in., 5 ft. O in. and 6 ft. O in 
11 ACRES WORKS SITE. Machines. new. to be sold at much-reduced 
SHEFFIELD. prices.—Write for particulars. Bucktry & 


145,000 Sq. Ft. of Shops. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 
Will Sell whole or in lots to suit customers 
er Let on favourable terms. Unique oppor- 
tunity for Manufacturers. 
Apply— 


THOS: W. WARD, LTD.., 
ALBION WORKS, SHEFFIELD. 


MACHINERY. 


RISTOL” Air Compressor. capacity 

44 «ft. per min.. with fast and loose 
pulley. also Automatic Air Unloader and 
tiveted Air Receiver. 5 ft. 0 in. x 2 ft. 0 in 
with safety valve. ete. 
Rammer aud Coleman ”’ 
Machine, with table 
All new August. 1931. 


Pneumatic 
Plain Jar Ramming 
about 15 in. x 20 in. 
Used 5 hrs. Cost £115. 
What offers ‘—Apply. Box 138. Offices of Tut 
Founpry Trape Journat, 49. Wellington 
Street. London. W.C 2 


E Y new Sandblast Room Plant: 8-ft 

sq. room. V2 separator and cyclone. verti- 
cal compressor. fan and usual equipment: in 
stalled 1931. very little used: can be seen 
working.—Box 140. Offices of THe Founpry 
Trapt Jovernar. 49. Wellington Street. Strand. 
London, W.C.2. 


Strand, 


“MORGAN 
Three 250 lbs 
One 250 lbs 
One 450 Ibs 
Two 600 Ibs 
two 600 
One 800 Ibs 


TILTING FURNACES. 
coke-fired 
oil-fired 

coke-fired 
coke-fired 
oil-fired 

oil-fired. 


capacity, 
capacity, 
capacity, 
capacity, 
capacity. 
capacity, 


Details and prices on application 
All furnaces ave supplied relined 


A. Hammonp, 14, Australia Road, Slough. 


| E Adaptable 


Moulding Machines. two 
large size with turnover and stripping 
plate attachments; nearly new. 
Three ‘‘ Wallwork Pneumatic 
Machines. 
One Denbigh “ 


Moulding 


Its Hand Jolter. 


One ‘‘ Ajax” Jarr Ram and Turnover 
Machine. 

Sand Mills, with 6-ft., 5-ft. and 4-ft. pans. 
Two Sand Mixers by Messrs. Hall; ball 
bearings. 


One Rotating Sand Riddle, by Bonvillain & 
Ronceray. 
Three 
Furnaces. 
Also large stock of Double-ended Grinding 
Machines, Cupola Blowers, Exhaust Fans. Air 
Compressors and Electric Motors. Low prices. 


400-lb. M.R.V. Coke-fired Tilting 


Send your inquiries to S. C. Birssy. 
A.M.I.C.E.. A.M.I.E.E., 216, Barclay Road. 
Warley. near Birmingham. 


THOS: W. WARD, LTD. 


No. 2 Turnover Moulding Machine. takes 
boxes 18 in. wide. cap. 5 cwts. 

Rumbler, 15 ft. x 4 ft. dia.. hinged door. 

No. 6 Empire Press. Blower. cap. 120 cub. 
ft.. press. 5 Ibs. 


Rateau 
12.000 cub. ft. 

2-ft. O-in. and 2-ft.  6-in. 
MOTIVES. 

4-ft. 835-in. gauge 
7-in. / 16-in. cyls. 

STONE BREAKERS, 12” « 3” to 24” « 15”. 

Number of SAFES, all sizes. 


ALBION WORKS, SHEFFIELD. 


slower. 18-in. sq. outlet. cap. 


gauge LOCO- 


STEAM LOCOMOTIVES. 


Whion 


Catalogue on application 


Taytor, Oldham 


MISCELLANEOUS. 


| INSEED OIL and LINSEED OIL FOOTS 

4 Advertisers have for sale large quantities 
ot these materials at 10 per cent. under to-day’s 
inarket prices—guaranteed Genuine Linseed Oi] 
and Linseed Oil Foots.—For further particulars 
and prices write. Box 130. Offices of Tut 
Fouxpry Jocrnar. 49. Wellington 
Street. Strand. London. W.C.2 


"Phone: 287 SLOUGH 


LADLES—GEARED 


12-Ton “Stevenson” ... 
9-Ton “MacNeil”... ... £42 
6-Ton “Thwaites” ... ... $34 
4-Ton “ Evans” 


2-Ton “ Evans” Fe 


PNEUMATIC SQUEEZERS 


14” x 16” Mumford split pattern 2 @ £35 
squeezers ... 
14” x 16” Tabor split 
ABOVE ARE AS NEW. 


..2@835 
35 


BUY FROM ME AND SAVE MONEY! 
Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH 


REFINED 


ALLOY PIG IRONS 


Wwe have available a new range of 
compositions containing varying 


proportions of Nickel, Chromium, 
Vv etc., specially 
suitable for high duty castings required 
to withstand high temperature and 
corrosion. 
THE USE OF ALLOY ADDITIONS 
ENSURES UNIFORM STRUCTURE 
AND GREATER RESISTANCE TO 
WEAR, 


BRADLEY & FOSTER LIMITED 
wa STAFFS 


Telegrams : 
Bradley's Darlaston.” 


RYLAND’S DIRECTORY 


(2,200 pages 83° x 5%”). 


The standard work of reference covering 
the Coal, Iron, Steel, Tinplate, Metal, 
Engineering, Hardware and Allied Trades. 


1932 EDITION. 
NOW READY. 
ORDER YOUR COPY Now. 

PRICE 42/- BOUND IN CLOTH. 
INDUSTRIAL NEWSPAPERS, Ltd. 
49, Wellington St., Strand, London, W.C.2. 

Telephone : Temple Bar 3951 (5 lines). 
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